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ew Products

Semi-power P-channel MOSFETSs for quick-charger applications for cell phones,
digital still cameras and game consoles

Cell phones, digital still cameras and game consoles have become more and more sophisticated; they now come equipped with a

battery pack that has an increasingly higher energy capacity. To meet the requirements for shorter battery charge cycles, the charge
control MOSFET must have higher current and lower on-resistance ratings. To address these needs, Toshiba has developed, using a
new process, many P-channel MOSFETs. Our products offers a wide range of voltage, current, on-resistance and packaging options.

W Applications H Product Lineup New Product

Power supply switches in Rosion Max (M)
D: )
portable equipment, cell phones, o0

digital still cameras, digital video Package FaitNamber
cameras, game consoles and
Portable audio player e SSM3J328R -20 +8 -6.0 — 88.4 56.0 39.7 29.8 840
SSM3J332R -30 +12 —-6.0 — — 144 72 50 560
SSM6J501NU -20 +8 -10 — 43 26.5 19 15.3 | 2600
UDFN6B SSM6J502NU -20 +8 —-6.0 — 60.5 384 | 283 23.1 | 1800
SSM6J503NU -20 +8 -6.0 — 89.6 57.9 | 41.7 32.4 840
SSM6J409TU -20 +8 -95 — 723 | 46.2 30.2 221 | 1100
uFe SSM6J412TU -20 +8 -4.0 — 99.6 67.8 51.4 | 427 840
SSM3J132TU -12 +6 5.4 94 39 29 21 17 2700
UFM SSM3J130TU -20 +8 4.4 — 63.2 | 41.1 31 25.8 | 1800
SSM3J133TU -20 +8 -55 — 88.4 56 39.7 29.8 840
Es6 SSM6J212FE -20 +8 -4.0 — 94.0 65.4 | 49.0 | 407 970
SSM6J214FE -30 +12 —3'6 — — 149.6 | 77.6 57 560

MOSFETSs in Ultra-Small Packages: Page 6-

New Lineup for 1- to 3-Gate Logic (L-MOS) in MP8 (SOT-902) 8-pin small package.
TC7WGxxL8X (LVP Series), TC7WZxxL8X (SHS Series)

MP8 (SOT-902) 8-pin small package with 0.5-mm lead pitch W Package Dimensions

Toshiba has developed the MP8 (SOT-902) package ideal for high-density board MP8 Package Unit: mm
assembly. The LVP and SHS Series will be available in this new package. The LVP (SOT-902)

Series is popular for battery-powered (low-voltage) applications, while the SHS Series is |
suitable for a broad range of applications due to its wide operating range. g i

M Applications |
Cell phones, portable audio players, PCs, audiovisual equipment, digital still cameras, digital

video cameras, etc. 0
Under development °

0.05

TC7WG (LVP) series TC7WZ (SHS) series o)
Functions Vee(opr.) = 0.9 10 3.6 V. Vee(opr.) = 1.65 10 5.5 V. 0 g2 g
lout = 8 mA (min) at Vcc =3V lout = 24 mA (min) at Vcc =3V Q)O_;L == |:|2 DS —=
NAND 00 TC7WGO00L8X TC7WZ00L8X éﬁ: E =18 5
NOR 02 TC7WG02L8X TC7WZ02L8X o 000 S
Inverter 04 TC7WG04L8X TC7WZ04L8X T ol s
Inverter (Unbuffered) uo4 TC7WGU04L8X TC7WZU04L8X 051105
Inverter (Open-drain) 05 TC7WGO05L8X TC7WZ05L8X
Non-Inverter (Open-drain) | 07 TC7WGO07L8X TC7WZ07L8X
AND 08 TC7WG08L8X TC7WZ08L8X
Schmitt Inverter 14 TC7WG14L8X TC7WZ14L8X
Schmitt Buffer 17 TC7WG17L8X TC7WZ17L8X
OR 32 TC7WG32L8X TC7WZ32L8X
Non-Inverter 34 TC7WG34L8X TC7WZ34L8X
D-type Flip-Flop 74 TC7WG74L8X TC7WZ74L8X
Exclusive-OR 86 TC7WG86L8X TC7WZ86L8X
3-State Buffer 125 TC7WG125L8X TC7WZ125L8X
3-State Buffer 126 TC7WG126L8X TC7WZ126L8X

L-MOS: Page 14-



1 | New Products

200-mA CMOS LDO Regulators in a Ultra-Small Package (Single-Output)

TCR4SxxWBG and TCR4SxxDWBG Series

CMOS LDO regulators are now available in the WCSP4 ultra-small package
The WCSP4 package occupies only 0.63 mm? of board area and is thus ideal for applications that require high-density board
assembly. The CMOS LDO regulators in the WCSP4 package are available with a fixed output voltage between 1.2V and 3.6 V. The

output voltage is able to fix in steps of 50 mV.

The TCR4SxxDWBG Series provides an auto-discharge function, which makes it ideal for applications with complex timing control.

H Applications

Cell phones, digital still cameras, portable audio players and other
compact portable equipment

M Features
® High ripple rejection: R.R = 80 dB (typ.) at lout = 10 mA, f = 1 kHz
® Low noise voltage: Vno = 30 uVrms (typ.) at 2.5-V output,

lout = 10 mA, 10 Hz < f < 100 kHz
® Allows the use of ceramic capacitors (CiNn = 0.1 uF, Cout = 1.0 uF)
® Ultra-small package: WCSP4 (0.79 x 0.79 x 0.50 mm)

Part Number Vout(V) ‘ g gr?rt]rgét?g:] Auto Discharge

TCR4S15WBG 15

TCR4S18WBG 1.8

TCR4S28WBG 28 Open Ne
TCR4S30WBG 3.0

TCR4S12DWBG 1.2

TCR4S15DWBG 15

TCR4S18DWBG 1.8

TCR4S20DWBG 2.0

TCR4S21DWBG 2.1

TCR4S25DWBG 2.5

TCR4S26DWBG 2.6

TCR4S27DWBG 57 Pull-down Yes
TCR4S28DWBG 2.8

TCR4S285DWBG 2.85

TCR4S29DWBG 2.9

TCR4S295DWBG 2.95

TCR4S30DWBG 3.0

TCR4S33DWBG 3.3

Digital-Output Magnetic Sensors
TCS20DPC, TCS20DLC

B Package Dimensions

WCSP4 Package 0579 - Unit: mm

DD
AN

0.79

3

0.20
0.50

o
<
=}

B Auto-Discharge Function
(Example shown for a 1.5-V LDO regulator)

[ Vin=25V, lour =10 mA
| €N =0.1uF, Cour =1uF

Control pin Voltagek
Ver (1V/div) L

Without auto discharge

Output Voltage | I
Vour (1V/div) 7|

Discharges the electric
charge of the external
output capacitor quickly.

NN

With auto discharge

Output Voltage .
Vour (1V/div) "~ [t

Time (200 us/div)

LDOs: Page 28-

Available in the 0.38-mm ultra-thin, small CST6C package

The TCS20DPC and TCS20DLC are digital-output magnetic sensors. These digital-output magnetic sensors are ideal for applications
with open/close or sliding mechanisms, such as cell phones, notebook PCs and digital still cameras. The new digital-output magnetic
sensors are much thinner and smaller than their predecessors and thus save board space.

H Applications

Cell phones, notebook PCs, digital still cameras, etc.

M Features
® Ultra-thin, small package with a thickness of 0.38 mm
(CST6C: 1.5 mm x 1.15 mm x 0.38 mm)
® South-Pole and North-Pole detections (Double detections)
® Magnetic flux density (IBonl = 3.8 mT (max), IBorrl = 0.3 mT (min))
® Push-pull output (TCS20DPC) and open-drain output (TCS20DLC)
® Low quiescent-bias current (Average current Icc = 12.8 uA at Vcc =
3.3V)
® Extended operating voltage range (Vcc = 2.3t0 3.6 V)

Part Number ’ Output Configuration
TCS20DPC Push-Pull
TCS20DLC Open-Drain

M Package Dimensions

CST6C Package Unit: mm
115 0.90

| |7 S §l
o

] 0O O g [d

& L| ‘ 0

w0 i
§J ] 0.05
°' |04 015

Digital-Output Magnetic Sensors: Page 34-



520 and 521 Small-Signal Schottky Barrier Diode (SBD) Series
(CES520/521, CTS520/521, CUS520/521)

Low-VF and low-Ir SBDs fabricated with a new process

Toshiba has developed, using a new process, small-signal Schottky barrier diodes (SBDs). Included among our latest products are
low-VF and low-Ir SBDs. These SBDs are available in three new packages: ESC, USC and CST2. They are ideally suited for
battery-powered applications that require reduced power consumption. They can also be used as replacements for competitors'
devices.

Bl Applications

Current reversal prevention, low-voltage rectification, high-efficiency DC-DC converters, IC protection
*Cell phones - Digital still cameras * Game consoles *PC peripherals

M Electrical Characteristics

Forward Voltage VF IF=200 mA = 0.52 0.6 V

520 Series Reverse Current IR VR=30V - - 5 uA
Total Capacitance Cr VrR=0,f=1MHz = 17 = pF

Forward Voltage VF IF=200 mA - 0.45 0.5 \Y;

521 Series Reverse Current IR VR=30V - = 30 uA
Total Capacitance Cr VrR=0,f=1MHz - 26 - pF

Small-Signal Diodes: Page 42-

Low-Noise CMOS Operational Amplifier
TC75S63TU

Toshiba has added the TC75S63TU featuring low equivalent input noise voltage to its CMOS op amp portfolio. Housed in a tiny
package, it is ideal for applications that amplify a weak signal from a vibration sensor, etc.

B Features B Package Dimensions
® Low equivalent input noise voltage: UFV Package o —.
7.8nV/yHztyp.at Voo =3.3V, f = 1kHz
® Small phase delay: -2.5 degree typ. at Voo = 3.3V, f = 2 kHz
® Small input bias current: 1 pA typ. at Voo = 3.3 V . T o3
® Small package: UFV (2.0 x 2.1 x 0.7 mm) pa
® Suitable for the applications such as shocksensors, etc. § -
H Equivalent Input Noise Voltage vs. Frequency - -
(at Vop = 3.3V, Ta = 25°C) 17
2.1
] S
N 100 -
N 90
< 8o
[
g 70
S 60 B Pin Assighments
2 50
2 a2
5 - Vobp ouT
o
£ 20 ——— 1| [ [
3 10 I ——
3 0
m 10 100 1000
Frequency (Hz) u LI u
IN(+)  Vss IN(-)

Op Amps & Comparators: Page 38-



2 | MOSFETs in Ultra-Small Packages

XD 1w Products: MOSFETSs in UDFNG (2 x 2 mm LGA type) Package

Mobile devices such as cell phones, smartphones and mobile audio players are becoming increasingly sophisticated,
resulting in more densely packed boards. This is driving the need for tiny and low-Ron MOSFETs. To address this need,
Toshiba has developed MOSFETs housed in an LGA-like UDFN6 package measuring 2 x 2 mm, which provides an excellent

die-attach capability.
H Applications

Example 1: Battery Charger

Power Management IC

Charger O V charger
uUsB O V BUS
P-ch ’_!I Charger control A
—

:

P-ch

Charger control B

V BAT

SSM6J501NU P-ch :‘il

SSM6P49NU

BAT FET

—i— Battery

Example 2: Battery Charger

Charger
O

Power Management IC

V charger

SBD

Charger control A

PM-IC

Example 3: Load Switch

l SSM6J503NU I

V BAT

_i_ Battery

| Baseband IC

Pch

B Product Lineup

New Product

Part Number ‘ Polarity Ron(max)(ms2)
[Ves| =15V | |Ves|=1.8V | [Ves| =25V | [Ves| =45V
SSM6J501NU P-ch —-20 +8 -10.0 43 26.5 19 15.3 2600
SSM6J502NU P-ch —-20 +8 -6.0 60.5 38.4 28.3 23.1 1800
SSM6J503NU P-ch —20 +8 -6.0 89.6 57.9 41.7 32.4 840
SSM6P47NU P-ch + P-ch -20 +8 -4.0 242 170 125 95 290
SSM6P49NU P-ch + P-ch —20 £12 4.0 = 157 76 56 480
MOSFET
Part Number Polarity Ron(max)(me)
|Ves| =1.5V||Ves| =1.8V||Ves| =25V ||Ves| =45V
SSM6G18NU P-ch+SBD | —20 +8 -2 261 185 143 112 270 30 1.0 | 045 | 05
B Package Dimensions (Top View) B Pin Assighnments (Top View)
Unit: mm
UDFN6/UDFN6B Package P-ch single P-ch + P-ch MOS + SBD

Drain Drain Source

Drain Drain Gate

Drainl Gate2 Source2

Cathode Gate Source

2.0

Anode N/C Drain

Sourcel Gatel Drain2

2.0 0.75




m Roadmap for Toshiba MOSFET Development

B Trench Process Roadmap

TOSHIBA original Trench
process is W.W top level

performance which contribute
to ultra low Rps(on) and
voltage performance.

30
Test conditions: Ves = +10 V
25 _1U—MO$Vi
e ) | Eal ooy | P—ch 30 V
2 | u—MosmI
€
& |U—MOSV4
€ 15
<
S U-MOSIV
B )
N—ch 30 V
5 U-MOSVIL
0 L | 1 1 ] | 1 1
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Gate Voltage
e

B Packaging Lineup

2.9x2.8mm

e &
@@,
o

4

SOT-23F

L’ ‘UFV
VSB+QJSB

@

UDFN6
2.9x1.9mm

-

PS8 VS8

2.0x 2.1 mm 1.6 x 1.6 mm 1.2x1.2mm 1.0x0.6 mm
UsM SSM VESM CST3
1.2 x 0.8 mm
CST3B

) & CST4

SMV» QUS\; ‘ESV

1.0x 0.9 mm

> @ —>=

ES6

CST6D

Wide variety of lineup for

various applications.




2 | MOSFETs in Ultra-Small Package

m Application Examples and Block Diagrams

H Cell Phone (Power Supply Circuit)

Load switches Load switches
P-ch: SSM3J130TU P-ch: SSM3J133TU P-ch: SSM3J134TU
P-ch: SSM6J409TU P-ch: SSM6J501NU P-ch: SSM6J412TU
P-ch: SSM6J212FE P-ch: SSM6J502NU P-ch: SSM6J503NU
P-ch: SSM3J46CTB

PM-IC

Battery charger
USB charging

Power management switches Li-ion battery
P-ch: SSM6J501NU

P-ch: SSM3J133TU ncignkage
P-ch: SSM6P47NU Cg_ _(g

P-ch: SSM6P49NU

DC-DC converters
L/S: SSM5H16TU

(N-ch + SBD)
H Notebook PC (Power Supply Circuit)
2-Phase
Adapter r \
Input H/S: TPCA8065-H
TPCA8064-H
D @ @ L/S: TPCA8055-H ||——————» V/core
\.:/ \_J/ TPCA8056-H
TPCA8057-H
19V g CA805 )
p

~
H/S: TPCA8065-H

Charger TPCA8064-H @
L/S: TPCA8055-H GFX
TPCA8056-H

H/S: TPCC8065-H TPCA8057-H P-channel load switches
L/S: TPCC8065-H . J TPC8123/8127
Dual: TPC8221-H r “ TPCC8104/8105
HIS: TPCC8065-H Tpgellé 810
TR 15V TPCF8105/8107
L/S: TPCC8062-H S A
SSM3J328R
. J
7 N
Battery H/S: TPCC8065-H @
TPCC8064-H 1.05V
L/S: TPCC8062-H
L y N-channel load switches
TPC8074/8073

TPCC8074/8073

p
H/S: TPCC8065-H TPC6011
TPCC8064-H 1.8V SSM3K333R
L/s: TPCC8062-H N-channel general-purpose
G J switches

SSM3K7002BF
H/S: TPCC8065-H
TPCC8061-H 3.3V/5V
L/S: TPCC8064-H




m Over 500 mA Series MOSFET (Semi-Power type)
H P-Channel Single MOSFET

Unit: mm
Rbs(on) Max (M)

Vbss | VaGss Ip Ciss . *Internal
Package Part Number ) ) ®*) = = (F) Series T
CST3B
STH [ SSM3J46CTB | —20 | 8 | 20| — 250 178 133 103 | 290 | U-MOSWVI
o
0.8 0.48
ES6 SSM6J212FE | —20 | 8 | —4.0 — 94.0 65.4 49.0 40.7 970 | U-MOSVI
00
(SOT-563) SSM6J214FE | —30 | +12 | -3.6 — — 149.6 776 57 560 | U-MOSVI
3];[::] [] SSM6J213FE | —20 | 8 | —26 — 250 178 133 103 290 | U-MOSVI | T
jnlllled LT LT LI
16~ 055 SSM6J207FE | —30 | 20 | —1.4 — — — — 491(@4V) | 137 | U-MOSI
SSM3J132TU | -12 | +6 | 54 94 39 29 21 17 2700 | U-MOSVI
SSM3J130TU | —20 | 8 | —4.4 — 63.2 411 31 25.8 1800 | U-MOSVI
UFM SSM3J133TU | —20 | +8 | 55 — 88.4 56 39.7 29.8 840 | U-MOSVI
SSM3J134TU | —20 | #8 | -3.2 = 240 168 123 93 290 | U-MOSVI
d [] SSM3J135TU | —20 | +8 | 3.0 — 260 180 132 103 270 | U-MOSVI
2. . | SSM3J113TU | —20 | #12 | -1.7 — — — 249 | 169(@4V) | 370 | U-MOSII
2.0 0.7
(Correspond to SOT-323)_ SSM3J111TU | 20 | +12 [ 1.0 — — — 680 | 480(@4V) | 160 | U-MOSII O O
SSM3J117TU | —30 | 20 | —2.0 — = — — 225(@4V) | 280 | U-MOSI
SSM3J118TU | —30 | 20 | —1.4 — — — — 480(@4V) | 137 | U-MOSI
SSM3J112TU | —30 | 20| 1.1 = = = = 790(@4V) | 86 | U-MOSI
SSM6J409TU | —20 | +8 | —95 — 72.3 46.2 30.2 22.1 1100 | U-MOSV
UF6 SSM6J412TU | 20| +8 | -40| — 99.6 67.8 51.4 227 | 840 | UMOSVI | [ [
o E::] q SSM6J50TU —20 | +10| -2.5 — — 205(@2.0v) | 100 64 800 | U-MOSIV =
T SSM6J410TU | —30 | 20 | —2.1 = — = — 393(@4V)| 120 | U-MOSII =R
(Correspond to SoT-363)| SSM6J401TU | =30 | %20 | -2.5 — — — — 145(@4V) | 730 | U-MOSII
SSM6J402TU | —30 | 20 | —2.0 — — — — 225(@4V) | 280 | U-MOSII
UDFN6B SSM6J501NU -20 +8 -10 — 43 26.5 19 15.3 2600 | U-MOSVI
S D SSM6J502NU | —20 | 8 | —6.0 — 60.5 38.4 28.3 23.1 1800 | U-MOSVI %
20 o7
0o SSM6J503NU | —20 | 8 | —6.0 — 89.6 57.9 a7 324 840 | U-MOSVI
SOT-23F SSM3J328R 20| 28 | -6.0 — 88.4 56.0 39.7 29.8 840 | U-MOSVI -
S ‘ ‘ I:] SSM3J327R 20| 28 | -39 — 240 168 123 93 290 | U-MOSVI Fﬂ‘
<
St I—o o SSM3J332R 30 | +12| -6.0 — — 144 72 50 560 | U-MOSVI
29+01 08
(Correspond to SOT-23) | SSM3J334R 30 | 20| —4.0 — — = — 105 280 | U-MOSVI
THSM SSM3J326T 30| 12| -5.6 — — 115 62.5 45.7 650 | U-MOSVI O
©
w i SSM3J306T 30 | +20| 2.4 — — — — 225(@4V) | 280 | U-MOSI ¥ '% %
29 07 | SSM3J305T 30 | +20 | -1.7 477(@4V) | 137 | U-MOSI -
(Correspond to SOT-23) - - il - - - - (@4v) i
S-Mini
& q SSM3J325F 20| %8 | 2.0 — 311 231 179 150 270 | U-MOSVI ’—.Eﬁ }
29+0.2 1.1
*: The internal connection diagrams only show the general configurations of the circuits. [ New product



2 | MOSFETs in Ultra-Small Packages

H N-Channel Single MOSFETs Unit: mm

Ros(on) Max (mQ) Ciss ‘ snternal
Series p
(pF) Connections

o|[] [lp
SSM4K27CT 20 2 0.5 — 390 260 205 174 U-MOSII
G| ] [Is
TOP VIEW
SSM6K211FE 20 +10 3.2 118 82 59 47(@4.5V) | 510 U-MOSII
ES6 SSM6K203FE 20 +10 2.8 153 106 76 61 400 U-MOSII
(SOT-563) SSM6K202FE 30 +12 | 23 — 145 101 85 270 U-MOSII e
SSM6K204FE 20 +10 2.0 307 214 164 126 195 U-MOSII
3 E::::] [] SSM6K208FE 30 +12 1.9 — 296 177 133 123 U-MOSII
Tl SSM6K210FE | 30 | 20 | 14 — — — 3 57 | U-MOSII EmEme
SSM6K30FE 20 +20 1.2 — — — 420 60 n-MOSVI
SSM6K31FE 20 +20 1.2 — — — 540 36 7-MOSVI
SSM3K123TU 20 +10 4.2 66 43 32 28 1010 U-MOSII
SSM3K121TU 20 +10 3.2 140 93 63 48 400 U-MOSII
SSM3K119TU 30 +12 2.5 — 134 90 74 270 U-MOSII
UFM SSM3K122TU 20 +10 2.0 304 211 161 123 195 U-MOSII
SSM3K127TU 30 +12 2.0 — 286 167 123 123 U-MOSII [1
v ﬂ SSM3K116TU 30 +12 2.2 — — 135 100(@4.5V)| 245 U-MOSII
SSM3K131TU =k 30 +20 6.0 = = = 41.5(@4.5V)| 450 U-MOSIV
2.0 0.7 SSM3K124TU 30 +20 2.4 — — — 120 180 n-MOSVII L] LT
(Correspond to SOT-323) | SSM3K105TU 30 +20 2.1 — — — 200 102 7-MOSVI
SSM3K128TU 30 +20 15 — — — 360 57 U-MOSII
SSM3K107TU 20 +20 1.5 — — — 410 60 n-MOSVIL
SSM3K106TU 20 +20 12 — — — 530 36 7-MOSVI
SSM6K403TU 20 +10 4.2 66 43 32 28 1050 U-MOSIt
UF6 SSM6K404TU 20 +10 3.0 147 100 70 55 400 U-MOSII — M
oon SSM6K405TU 20 +10 2.0 307 214 164 126 195 U-MOSII [ ]
2 [j SSM6K411TU =k 20 +12 10 — — 23.8 12(@4.5V)| 710 U-MOSIV )
e SSM6K18TU 20 +12 4.0 — — 54 40 1100 U-MOSII —
2.0 0.7 SSM6K406TU 30 +20 4.4 — — — 38.5(@4.5V)| 490 U-MOSIV LT
(Correspond to SOT-363) | SSM6K34TU 30 +20 3.0 — — — 77(@4.5V) | 470 U-MOsSIn
SSM6K407TU 60 +20 2.0 — — — 440 150 n-MOSV
SOT-23F
T —a SSM3K329R 30 +12 3.5 — 289 170 126 123 U-MOSII [
AL L i
i g J | 42
29 08 SSM3K333R :k 30 +20 6.0 — — — (@45V) 436 U-MOSVI-H | |
(Correspond to SOT-23) .
TSM SSM3K310T 20 +10 5.0 66 43 32 28 1120 U-MOSII
T SSM3K309T 20 +12 4.7 = 47 G5! 31 1020 U-MOSII |
2 SSM3K301T 20 +12 35 — 110 74 56 320 U-MOSII
SSM3K316T 30 +12 4.0 — 131 87 65(@4.5V) | 270 U-MOSIIT ﬂ
T ‘40—# SSM3K320T % | 30 | =20 | 42 — — — 77(@45V)| 190 | U-MOSIV [
(Correspond to SOT-23) | SSM3K318T 60 +20 25 — — — 145(@4.5V) | 235 U-MOSIV
sk: Without protection Zener diode between gate and source *: The internal connection diagrams only show the general configurations of the circuits. [ New product

H Dual MOSFETs

Unit: mm
Rbs(on) Max (mQ) .
Package Polarity ‘ Part Number } Series c olnnr::;?iiln 5
Q1
N-ch x 2 SSM6N42FE 20 +10 0.8 600 450 330 240 90 U-MOSII
Q2
ES6 -
1
(SOT-563) .
ﬁl [:j [] P-chx 2 SSM6P41FE 20 | 8 | -0.72 | 1040 | 670 | 440 300 | 110 | U-MOSV
Q2
1.6 0.5 R
[1 1
20 +10 0.8 600 450 330 240 90 U-MOSII ot
N-ch + P-ch SSM6L14FE
-20 +8 -0.72 1040 670 440 300 110 U-MOSV o
O T [T
*: The internal connection diagrams only show the general configurations of the circuits. [ New product
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B Dual MOSFETSs (Continued) Unit: mm
Rbs(on) Max (mQ)

. Vess . *Internal
Package Polarity ‘ Part Number } ™) SENES CERGnS
UDFN6 SSM6P47NU -20 +8 —4 242 170 125 ( @255 V) 290 U-MOSVI
P-ch x 2 5.6 ai
o
NI SSM6P49NU -20 +12 -4 — 157 76 (@4.5V) 480 U-MOSVI M
D
20 075 N-ch x 2 M6N55N 30 | 20 | 4 — | = — 64 | 570 |U-MOSVI-H
SSM6EN55NU + (@45V)
SSM6N39TU 20 +10 1.6 247 190 139 119 260 U-MOSII oo
atl
N-ch x 2 _ _ 145 ! b;
SSM6N24TU 30 +12 0.5 180 (@45V) 245 U-MOSII .
SSMBN40TU 30 | 20 | 16 | — - - 182 | 180 | U-MOSH -
SSM6P54TU -20 +8 -1.2 555 350 228 — 331 U-MOSIV o il Bl
P-chx 2 SSM6P39TU -20 +8 -1.5 — 430 294 213 250 U-MOSII o b;
SSM6P25TU -20 +12 -0.5 — — 430 260 218 U-MOSII a2
UF6 SSM6P40TU -30 | %20 | -14 | — — — 403 120 | U-MOSII sl
20 +10 1.6 247 190 139 119 260 U-MOSII
3 SSM6L39TU
-20 +8 -1.5 — 430 294 213 250 U-MOSII 1o
e 30 | =12 | o5 = — | 180 [45@45V) 245 | U-MOSH or
o N-ch +P-ch | SSM6L12TU — - (@45V)
-20 +12 -0.5 — — 430 260 218 U-MOSII 2
30 +20 1.6 — — — 182 180 U-MOSII L
SSM6L40TU
-30 +20 -1.4 — — — 403 120 U-MOSII
12 | #12 | -1.0 — — 240 160 310 | U-MOSII T—r T
SSM6E01TU o
20 10 0.05 — — 10Q — 11 7-MOSVI az
P-ch + N-ch -0 =
(Load Switch) SSMGE02TU -20 +8 -1.8 364 204 136 — 568 U-MOSIV oo
20 +10 0.1 15Q — 4Q 3Q 9.3 n-MOSVI 'T}
-20 +8 -1.8 — 335 180 144 335 U-MOSII §
SSM6E03TU e
20 +10 0.1 15 Q — 4Q 3Q 9.3 n-MOSVI
*: The internal connection diagrams only show the general configurations of the circuits. [] New product [ Under development
B MOSFET with a Schottky Barrier Diode Unit: mm
O BD
Package Pola P4 be . . Rbs(on) Max (mQ) . 5 a erna
A\ erie A a 2 & e
8 4.0 P A
SSM5G09TU | -12 | #8 | -15 | — — 200 | 130 | 550 | U-MOSI 12 05 | 043 | 05
{mm i}
p_ch+ SSM5G02TU | -12 | +12 | -1.0 — — 240 | 160 310 | U-MOSI 12 05 | 043 | 05
-C| T
cpp | SSMSG10TU | 20 | 8 [ -15 | — [ 430 | 204 [ 213 | 250 [ U-MOSH | 20 | 07 [0.39 | 05 t
UFV SSM5G04TU | -12 | +12 | -1.0 | — — 420 | 240 | 170 | U-MOSI 12 05 | 043 | 05 NI
. SSM5G11TU | -30 | +20 | -1.4 | — — — | 403 | 120 |U-MOSII-H| 30 0.7 | 041 | 05
o SSM5H10TU 20 +10 1.6 247 | 190 139 | 119 260 | U-MOSII 20 0.7 | 039 | 05
20 07 SSM5H16TU | 30 | #12 | 1.9 — | 296 | 177 | 133 | 123 | U-MOSIT | 30 0.8 | 045 | 05 | !
(Correspond to SOT-353) | N-ch+ | SSM5HO8TU | 20 | +12 | 15 | — | — | 220 | 160 | 125 | U-MOSII | 20 | 0.5 | 0.45 | 0.3 x
SBD | SSM5H11TU | 30 | +20 | 1.6 — — — 182 | 180 | U-MOSI | 30 0.7 | 041 | 05
SSM5H01TU 30 +20 1.4 — — = 450 106 | U-MOSI 20 05 | 045 | 0.3 TR
SSM5H07TU | 20 | #20 | 1.2 — — — | 540 36 | =-MOSVII | 12 05 | 043 | 05
UDFN6
{ D Pt | ssmeataNu | —20 | +8 | —2.0 | 261 | 185 | 143 | 2 | 270 | UMOSVI | 30 | 10 | 045 | 05
N _ = —L. - B B .
SBD (@45V)
20 075 =
SMV
i i
2LIE;E] Ij NSI;T; SSM5H14F 30 | £12 | 3.0 — 138 94 78 270 | U-MOSII | 45 01 | 06 | 0.1 3
‘—" ‘ "1_1‘1 0 O J
(Correspond to SOT-25)
*: The internal connection diagrams only show the general configurations of the circuits. [1 New product
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2 | MOSFETs in Ultra-Small Packages

M VS-8 Series ... [Part Number: TPCF8xxx]
H Features

® Ultra-low ON-resistance achieved by employing the U-MOS process

® Thin package, with a board mounting height as low as 0.85 mm (max)

® 32% reduction in mounting area compared with the VS-6 (TSOP-6) Series, due to the use of
a high-density flat package

®Pp=25W att=5s when the device is mounted on a glass epoxy board

M Product Lineup

P Qg D D
0 q atio a oe 5 5 (A 5 a g erie
0] 4 4 0 8

TPCF8003 20 +12 7 — 18 — 34 — — 9.5 500 F2C U-MOSIV
N-ch Single | TPCF8004 30 +20 7 24 30 — — — — 9 610 F2D U-MOSVII
TPCF8002 30 +20 7 21 32 — — — — 11.5 500 F2B U-MOSIV
Dual | TPCF8201 # 20 +12 3 — 49 — 66 100 — 7.5 590 F4A U-MOSIII
TPCF8101 # -12 +8 -6 — 28 — 40 — 85 18 1600 F3A U-MOSIII
TPCF8103 # -20 +8 2.7 — 110 — 160 — 300 6 470 F3C U-MOSIII
Single | TPCF8105 —-20 +12 -6 — 30 — 41 — 100 17 1100 F3E U-MOSVI
St TPCF8108 —-20 +12 -7 — 26 — 37 — 95 19 1320 F3H U-MOSVI
TPCF8107 -30 |-25/+20| -6 28 38 — — — — 22 970 F3G U-MOSVI
TPCF8301 # -20 +8 2.7 — 110 — 160 — 300 6 470 F5A U-MOSIII
Dual | TPCF8305 —-20 £12 —4 — 58 — 83 — 265 9.2 680 F5E U-MOSVI
TPCF8304 # -30 +20 -3.2 72 105 — — — — 14 600 F5D U-MOSIV
N-ch + P-ch 30 +20 4 50 77 — — — — 10 470 F6B U-MOSIII
Complementary TPCF8402 # -30 +20 -3.2 72 105 — — — — 14 600 F6B U-MOSIV
P-ch+ SBD | TPCF8BO1 # —20 +8 2.7 — 110 — 160 — 300 6 470 F8A U-MOSIII

#: With protection Zener diode between gate and source

H PS-8 Series ... [Part Number: TPCP8xxx]
M Features

® Same mounting area as for the VS-6 (TSOP-6) Series
® Flat-leaded package and state-of-the-art process

M Product Lineup

- Qg P P
onfiguratio = e D D (A 0 e
0 4 4 0 8
TPCP8006 20 +12 9.1 = 10 = 13.7 = = 22 1480 U-MOSIV
TPCP8008-H 30 +20 8 20 23 — —_ — — 8 900 U-MOSVI-H
Single TPCP8004 30 +20 8.3 8.5 14 = = = = 26 1270 U-MOSIV
TPCP8005-H 30 +20 11 12.9 15.7 —_ — — — 11 1433 U-MOSV-H
N-ch TPCP8007-H 60 +20 5 57 64 = = = = 5.8 640 U-MOSVI-H
TPCP8003-H # 100 +20 2.2 180 190 — — — — 4.5 360 U-MOSII-H
TPCP8204 30 +20 4.2 50 7 = = = = 4.6 190 U-MOSIV
Dual TPCP8205-H 30 +20 6.5 26 29 —_ — — — 14 830 U-MOSVI
TPCP8203 # 40 +20 4.7 40 60 — — — — 16 770 U-MOSIIT
TPCP8105 -20 +12 -5.2 — 17 — 23 45 — 28 2280 U-MOSVI
Single TPCP8102 # -20 2eil?) -7.3 = 18 = 30 = = 33 2560 U-MOSIV
TPCP8106 -30 -25/+20 7.2 33 44 — — — — 11.3 870 U-MOSVI
P-ch TPCP8103-H # -40 +20 —-4.8 40 54 = = = = 19 800 U-MOSIII-H
TPCP8303 # -20 +8 -3.8 — 46 — 60 — 90 10 640 U-MOSV
Dual TPCP8305 -20 2eil?) —6 = 30 = 42 = = 215 1500 U-MOSVI
TPCP8306 -20 +12 -4 — 58 —_ 83 160 — 9.2 680 U-MOSVI
30 +20 4 50 100 — = = 4.6 190 U-MOSIV
TPCPa404 -30 +20 -4 50 100 — —_ — — 13 510 U-MOSV
N-ch + P-ch 30 +20 6.5 26 29 = = = = 13.8 830 U-MOSVI-H
Complementary TPCPB405 -30 +20 -6 31.3 42 —_ — — — 241 1075 U-MOSVI
40 +20 6 32 36 — = = = 13.7 850 U-MOSVI-H
TPCP8406
-40 +20 -5 43.2 53.4 — —_ — — 24.2 1105 U-MOSVI

#: With protection Zener diode between gate and source
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m Under 500 mA Series MOSFET (Standard type)

H Single MOSFETs
Absolute Maximum Ratings Package
S-Mini USM SSM VESM CST3
Rbs(oN) (SOT-346) (SOT-323) (SOT-416) (SOT-723)
Typ. Ves | 2925 size, 3-pin | 2021 size, 3-pin | 2021 size, 3-pin | 1616 size, 3-pin | 1212 size, 3-pin | 1006 size, 3-pin
(Max) | (V)

4 & »

20 | £10 | 180 | 5(20) 1.2 — — — SSM3K35FS | SSM3K35MFV | SSM3K35CT

20 | #10 | 200 |3.07(5.6) | 1.5 — — — SSM3K37FS — SSM3K37CT
20 | #10 | 250 |3.07(5.6) | 1.5 — — — — SSM3K37MFV —
20 | #10 | 500 [0.95(1.52)| 1.5 — — SSM3K36TU SSM3K36FS | SSM3K36MFV —
20 | #10 | 500 |0.95(1.52)| 1.5 — — — SSM3K43FS — —
30 | #20 | 100 | 40(7.0) | 2.5 SSM3K15F — — — — —

N-ch 30 | #20 | 100 | 35(6.0) | 2.5 — SSM3K15AFU — SSM3K15AFS | SSM3K15AMFV | SSM3K15ACT
30 | #20 | 100 | 40(7.0) | 2.5 — — — SSM3K44FS | SSM3K44MFV —
30 | #20 | 400 | 0.8(1.2) | 4.0 — SSM3K09FU — — — —
50 +7 | 100 | 22(40) | 2.5 — SSM3K17FU — — — —
60 | #20 | 200 | 1.8(3.3) | 4.5 | SSM3K7002AF | SSM3K7002AFU — — — —
60 | +20 | 200 | 21(3.3) | 4.5 | SSM3K7002BF | SSM3K7002BFU — SSM3K7002BFS — —

—20 | #10 |-100 | 11(44) | -1.2 — — — SSM3J35FS SSM3J35MFV SSM3J35CT
-20 | +8 |-330(2.23(3.6) | -1.5 — — SSM3J36TU SSM3J36FS SSM3J36MFV -
P-ch | -30 | #20 (-100 | 14(32) | -2.5 SSM3J15F SSM3J15FU — SSM3J15FS SSM3J15FV —
—30 | #20 |-200 | 33(4.2) | -4.0 — SSM3J09FU — — — —
—60 | #20 |-200 | 1.3(2.0) | -10 25J168 — — — — —

uUs6
(SOT-363)

Package

usv
(SOT-353)

ES6
(SOT-563)

ESV
(SOT-553)

[ New product

2021 size, 6-pin | 2021 size, 6-pin | 2021 size, 5-pin | 1616 size, 6-pin | 1616 size, 5-pin | 1009 size, 6-pin

ad

g

Constituent
Devices

20 | £10 | 180 | 5(20) | 1.2 | SSM6N35FU — — SSM6N35FE = = SSM3K35FSx2
20 | #10 | 100 | 5.2(15) | 1.5 — — SSM5N16FU — SSM5N16FE — SSM3K16FUx2
20 | #10 | 250 |3.07(56)| 15 - SSMBN37FU = SSM6N37FE - SSMBN37CTD | SSM3K37MFVx2
20 | +10 | 500 |0.95(152)| 1.5 — SSM6N36TU — SSM6N36FE — — SSM3K36FSx2
20 | +10 | 500 [0.95(152)| 1.5 | SSMBN43FU = = = — — SSM3K43FSx2
Nechep |30 | #20 | 100 | 35(60) | 25 | SSMEN1SAFU — — SSMBN15AFE — — SSM3K15AFUx2
30 | +20 | 100 | 40(7.0) | 25 | SSMGN44FU = = SSM6N44FE = = SSM3K44FSx2
30 | #20 | 100 | 40(7.0) | 25 — — SSM5N15FU — SSM5N15FE — SSM3K15FUx2
30 | 20 | 400 | 0.8(L2) | 4.0 | SSMBNO9FU = = = — — SSM3KO09FUx2
50 | %7 | 100 | 22(40) | 2.5 | SSM6N17FU — — — — — SSM3K17FUx2
60 | +20 | 200 | 1.8(33) | 4.5 |SSMBN7002AFU = = = = — SSM3K7002AFUx2
60 | +20 | 200 | 2.1(3.3) | 4.5 |SSM6N7002BFU — — SSM6N7002BFE — — SSM3K7002BFUx2
—20 | 10 |-100 | 11(44) |-1.2 | SSM6P35FU = = SSM6P35FE — — SSM3J35FSx2
—20 | +10 | -100 | 18(45) |-1.5 | SSM6EP16FU — SSM5P16FU | SSM6P16FE SSM5P16FE — SSM3J16FUx2
P-chx2| —20 | +8 | -830|2.23(3.6)|-1.5 - SSM6P36TU = SSM6P36FE = = SSM3J36FSx2
—30 | +20 |-100| 14(32) |-2.5 | SSM6P15FU — SSM5P15FU | SSMBP15FE | SSM5P15FE — SSM3J15FUx2
—30 | #20 | —200 | 3.3(4.2) |-4.0 | SSM6POIFU = = = — — SSM3J09FUx2
20 | 10 | 180 | 5(20) | 1.2 SSM3K35FS
—20 | 10 | -100| 11 (44) |-1.2 SSM6L3SFU - - SSMGLISFE - - +SSM3J35FS
N-ch+ | 20 | #10 | 500 |0.95(1.52)| 1.5 SSM3K36FS
P-ch | 20 | +8 |-330|223(36)|-15 - S U - SSMGLGFE - - +SSM3J36FS
30 | +20 | 400 | 0.8(L2) | 4.0 SSM3K09FU
—30 | +20 | —200| 33 (4.2) |-4.0 SSM6LOSFU - - - - - +SSM3J09FU
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3 | L-MOS (1- to 3-Gate Logic ICs)

m Outlines of L-MOS

(@ Packaging Features

1. Ultra-small, thin packages
Many L-MOS ICs are available in ultra-small, thin packages such as 5-pin fSV (SOT-953) (measuring 1.0 mm x 1.0 mm x 0.48 mm)
and CST8 (measuring 1.45 mm x 1.35 mm x 0.38 mm).

2. General packages
L-MQOS ICs are also available in various industry-standard packages for ease of use:
ESV (SOT-553), USV (SOT-353), SMV (SOT-25), ES6 (SOT-563), US6 (SOT-363), MP8 (SOT-902), US8 (SOT-765),
SM8 (SOT-505)

3. Product series and function lineups
Toshiba offers a wide range of functions as well as product series that meet various supply voltage requirements.

B Product Lineup

29

1o a5, 16 22, 22, 7_/.£4 e 16 7_1% I_/«—-/
et 1.0[5 1,efm 16 Q 21 Q 21 Q ji Lasl_D 1.61_5 jl_m _“L@
Dimensions (mm)

fsv ES6 ESV us6 usv SMV CST8 MP8 uss SM8
(SOT-953) (SOT-563) (SOT-553) (SOT-363, (SOT-353, (SOT-25, (SOT-902) (SOT-765) (SOT-505)

SC-88) SC-88A) SC-74A)
Standard
High-Speed
OO 1116
NEW
LR 13 (2 (18 > 2 (12 (12 > 8 > (16 16 D
TTL-input
1111 50
Under
NEW NEW development
d Ulnder t
ievelopmen
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m New Product Information

LVP Series
Low-Voltage, Low-Power-Consumption LVP

M Features
® | ow operating voltage range: 0.9 Vto 3.6 V
® 5.5-V tolerant inputs and 3.6-V* power down protection outputs.

@ Ultra-small, thin packages: fSV (SOT-953), CST8, MP8 (SOT-902)

(The LVP devices are also available in USV (SOT-353),
ESV (SOT-553), US8 (SOT-765) and SM8 (SOT-505))
® | ow power consumption (low power dissipation capacitance):
Cpd=6pFatVcc=36V
® Propagation delay time: 2.5 ns (typ.) at Vcc = 3.3V, CL = 15 pF
@ High output current: £8 mA (min) at Vecc = 3.0V
@ Wide range of packages and low switching noise

*The output protection circuit of the TC7SGxxAFS and TC7PGxxAFE Series is
different from that of the TC7SGxxFU/FE and TC7WGxxFU/FK/FC/L8X
Series; a voltage greater than or equal to Vcc should not be applied to the
TC7SGxxAFS and TC7PGxxAFE Series.

Series:
TC7SGxxAFS/TC7SGxXFE/TC7SGxxFU/TC7PGxXAFE/TC7PGxxFU/TC7WGxxFC/
TC7TWGxxFK/TC7WGxxFU/TC7WGxxL8X

Ml Operating Voltage and Tolerance Voltage

Series
Input Voltage Tolerance
Operating Voltage

S Seres

Input Voltage Tolerance
Operating Voltage

SHS Series
Input Voltage Tolerance

Operating Voltage

VHS Series
Input Voltage Tolerance

Operating Voltage

HS Serie ‘ ‘

Operating Voltage
| I | |

1v 2V 3V 4V 5V

Supply Voltage

6V

(@ uttra-Small, Thin fSV, CST8 and MP8 Packages

Edae «© O GD

(SOT-353) (SOT-553) (SOT-953) (SOT-505) (SOT-765) (SOT-902)
L-MOS L-MOS
T°7SG"XFU TC7SGXxFE  TC7SGxXAFS TCTWGXXFU ~ TC7WGXxFK  TC7WGXXL8X TC7WGKXXFC

39% smaller

61% smaller

47% smaller

59% smaller

23% smaller

n ooaog aafafs
Mounting Mounti o O [
—>[] = ] —> [, =
oo A q
[N|N]N]N| (Bottom view)  (Bottom view)
4.2 mm? 2.56 mm? 1.0 mm? LUy
: : 11.6 mm? 6.2 mm? 2.56mm? 1.96mm?
Package Package
— ] — O [ 0 — o—
0.9 mm 0.55 mm 0.48 mm 1.1 mm 0.7 mm 0.5 mm 0.38 mm
M fSV (SOT-953) B MP8 (SOT-902)

® Package Dimensions: 1.0 mm x 1.0 mm x 0.48 mm (typ.)
® | ead pitch: 0.35 mm

H CST8
@ Package Dimensions: 1.45 mm x 1.35 mm x 0.38 mm (typ.)
® | ead pitch: 0.40 mm

® Package Dimensions: 1.6 mm x 1.6 mm x 0.5 mm (typ.)
® | ead pitch: 0.50 mm

15



3 | L-MOS (1- to 3-Gate Logic ICs)

M fSV (SOT-953) Package

The LVP (TC7SGXxAFS),

VHS (TC7SHxxFS) and SHS (TC7SZxxAFS)
Series are available in fSV (SOT-953)
package.

B MP8 (SOT-902) Package

The LVP (TC7WGxxL8X) and SHS
(TC7WZxxL8X) Series are available in
MP8 (SOT-902) package.

M Package Dimensions

fSV (SOT-953)

Unit: mm

1.0£0.05
0.8+0.05 _|
T

]
5

0.1+ 0.05 0.1+ 0.05

035
A1

0.15+0.05

1.0+0.05
0.7 £0.05
N

0.35

o

+0.02
0.04

0.48

0.1+0.05

Mounting Area: 1.0 mm?

M Land Pattern Example

fSV (SOT-953)

Unit: mm
_ 035 _,_ 035
I ! |
g |
x
=) 1 1 I
‘ 015 ’ ‘
=~
I _‘,___i S
o
-+ - ’<—>
0.20 0.20 0.20
Mounting Area: 1.0 mm?

M Package Dimensions

MP8 (SOT-902)

Unit: mm

1.6+0.1
0.5+0.05

0.3+0.05 >
0.2 =)
S

1 |2 3

fie

0.15

[

[

0.3+0. 0?_\031005
=)
&1:‘

~[T T{} _.L_

1
6

o
N
I
<)
o
(5

Mounting Area: 2.56 mm?

M Land Pattern Example

MP8 (SOT-902)

Unit: mm

0.800

e
lD'D
f—

|
Rl
- 00 O®

0.125

125

0

0.805

Mounting Area: 2.56 mm?

16
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[. Key Electrical Characteristics of the Low-Voltage, Low-Power LVP Series (Typ.)

M High-level output current M Low-level output current
0 Vec=10:9V 35
Veel=1.1V
= -5 N fec=-1-4V- 30 =
5 NTT—— ved=165V £ Ved=3Vv
5 -10 Vee =18V = 25
=
o o
‘a ';g—lS \ I E.g 20 Vee =23V
3= =
(O =23V 2
03-20 Vec=2:3V oz’ / Ve =18V
3 25 - § 10 Vioel=1.65V.
%I,, \Vcc—BV z /L — Ve = 1.4V
£ -3 5 9 Vee £ 11V
-35 0 Vecc =09V
0 05 1 15 2 25 3 0 05 1 15 2 25 3
High-Level Output Voltage, Vo (V) Low-Level Output Voltage, VoL (V)
B Maximum clock frequency (fmax)
at CL = 15, 30 pF (fwax = 1/(tpd x 2))
1000
z
5 | ——
g 100
L /
w
¥ % CL=15pF /
O 2 =
£E 10 CL = 30pF
3
£
3
=
0
0 1 2 3
Power Supply Voltage, Vcc (V)
M Propagation delay time as a function of load capacitance tpd - CL
atVec =18V atVcc =25V
20 10
2 18 2 o9
2 16 2 8
£ g
=12 - 6
> >
© ©
2 10 2 5
g 0 g !
3= 6 = 3
S — S
] 4 ] 2
9 s
g © g !
0 0
0 20 40 60 80 100 0 20 40 60 80 100
Load Capacitance, CL (pF) Load Capacitance, CL (pF)
atVcc =3.3V
10
2 o
2 8
g 7
= 6
>
©
2 5
< 4
g 3
g 2
g
= 1
0
0 20 40 60 80 100
Leadicaracn e 2 *These waveforms only represent typical device characteristics
and are not necessarily guaranteed.

17



3 | L-MOS (1- to 3-Gate Logic ICs)

[. Key Electrical Characteristics of the Low-Voltage, Low-Power LVP Series (Examples of NAND Function Switching Waveforms)

B Vcc=1.5V,CL=15pF, RL= 1 MQ

tpHL 1 Vidiv, 2 ns/div tpLH 1 Vidiv, 2 ns/div

B 7 m / Outpuf]|

| Input Output|

M Vcc =1.8V,CL=15pF,RL= 1 MQ

tpHL 1 V/div, 2 ns/div tpLH 1 V/div, 2 ns/div
T

| Input | Output|

M Vcc =25V, CL=15pF,RL= 1 MQ

tpHL 1 Vidiv, 2 ns/div tpLH 1 Vidiv, 2 ns/div
i \ b N Output]
| Input Output| B i

BMVcc=33V,CL=15pF,RL =1 MQ

tpHL 1 V/div, 2 ns/div tpLH 1 V/div, 2 ns/div
- = - - M
r \ 7 [ Input [ Outpuf]
| Input | Output| | |

*These waveforms only represent typical device characteristics and are not necessarily guaranteed.
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[. Key Electrical Characteristics of the Low-Voltage, Low-Power LVP Series (Examples of NAND Function Switching Waveforms)

M Vce = 1.8V, CL = 30 pF, RL = 1 MQ

tpHL 1 Vidiv, 2 ns/div tpLH 1 V/div, 2 ns/div

t t o= — f T T 1 t f f T } U T T

Input
7Output \_ p | | Input -N—

Il Il 1 Il Il 1 1 1 1 1 Il 1

Vcc =1.8V, ViH =Vcc Vcc =1.8V, ViH =Vcc
M Vce = 2.5V, Cu = 30 pF, RL = 1 MQ
tpHL 1 V/div, 2 ns/div tpLH 1 V/div, 2 ns/div
T T T T T T T T T T T
“Output T Input . ™ Input T Output
| Il Il 1 | 1 Il | 1 il ] 1 |
} ‘ ‘ ! ‘ ! ! ‘ " ‘ ‘ ! ‘ ! ! ‘
L N~
1 1 1 1 1 1 1 1 | 1 1 |
Vecc =25V, ViH=Vcc Vecc =2.5V,ViH=Vcc
M Vcc=3.3V,CL=30pF,RL=1MQ
tpHL 1 Vidiv, 2 ns/div tpLH 1 V/div, 2 ns/div
T T T T T T T T T T T
| Output T Input ) | Input 1 Output ]

Vece = 3.3V, ViH =Vce Vce =3.3V, VIH =Vcc

*These waveforms only represent typical device characteristics and are not necessarily guaranteed.
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3 | L-MOS (1- to 3-Gate Logic ICs)

LVP Series*?

TC7SGxxFU/FE

AHS Series

SHS Series*!

m L-MOS Performance Comparisons

The SHS Series is now available in the fSV package.

VHS Series

High-Speed Series

TTL-Level Input Series

Parameter
TC7SGxXAFS TC7SZxxF/FU/FE| TC7SHxxF/
TCTPGXXAFE | TC7SAxxF/FU | TCISZXXAFS | FUFEFS
TC7WGxxFU! | TC7PAXXFU/FE TC7PZxxFU TC7PHxxFE TC7SxxF/FU | TC7WxxF/FU/FK | TC7SETxxF/FU | TC7WTxxFU
FK/FC TC7WZxxFU/FK | TC7WHxxFU/
TC7WGXxXL8X TC7WZxxL8X FK/FC
propagaion | 251500) 2V TN | e Dhay | S7nsepy | Tnswp) | ensp) | 42050B) | SRy
paga atVec=3.3V _ . _ . atVec=5V atVec=5V atVec=5V atVec=5V _
delay time _ CL=30pF CL=15pF _ _ _ _ atVec=55V
CL=15pF _ _ CL=15pF CL=15pF CL=15pF CL=15pF _
(NAND GATE) Ta= 25°C RL=500 Q RL=1MQ Ta = 25°C Ta=25°C Ta = 25°C Ta = 25°C CL=15pF
- Ta= -40t085°C| Ta=25C B B - - Ta=25C
Operating 1.8to 55V
voltage 0.9t0 3.6V 1.8t03.6V 165 to 5.5 V< 2to 55V 2to6V 2to6V 451055V 45t055V
Input voltage
o 55V 3.6V 55V 5.5V - - - -
Output %2 *1
power-down 35*\2/ 3.6V 55*\1/ - - - - -
protection
Output | I'loH 1, 8 mA (min) 24 mA (min) 24 mA (min) 8 mA (min) 2 mA (min) 4 mA (min) 8 mA (min) 4 mA (min)
current | loL atVcc =3V atVcc =3V atVcc =3V atVecc =45V atVcc =45V atVcc =45V atVecc =45V atVcc =45V
Electrical
characteristics Same as Output current Accepts TTL-level inputs:
(except for _ ‘?’?Jrgi\&;?:Xxx TC74LCXxx ?g@i&ﬂ S is 1/2 that of the ??Zr?i:(s.‘,xx A ViL = 0.8V (max)
permissible series series when T TC74HCxxA series ViH=2.0V (min)
power dissipation Vcc=3.3V series Delivers full-swing outputs.
rating)

*1: The TC7SZxxF/FU/FE, TC7PZxxFU and TC7WZxxFU/FK/L8X Series have input voltage tolerance and output power-down protection features. The TC7SZxxAFS
Series has only input voltage tolerance feature.
*2: The TC7SGxxFU/FE, TC7PGxxxFU and TC7WGxxFU/FK/FC/L8X Series have input voltage tolerance and output power-down protection features.
TC7SGxxAFS and TC7PGxxAFE have only the input voltage tolerance feature.
*3: TC7TWZxxFU/FK/L8X Series and TC7SZxxAFS/FE Series

H Comparisons of Propagation Delay Times Among L-MOS Series

100
70
50
€ 5 —TC7S and TC7W (high-speed) Series
£ \'TC7SG and TC7TWG —
E\ A\ CL=50pF
8 10 \\
s 7 A —TC7SH and TC7WH (VHS) Series |
‘% 5 = CL=50
=50 pF
g 3 ‘\
. ~ —_ c-10pF TC7SZ (SHS) Series
\\\; - T -
TC7SI-\I aqd TC7PA (AHS) Series | €= 3? pF, RL= 500Q CL=15 p||=, RL=1MQ
1
0 091 1.8 2 3 3.6 4 5] 515 6 7

Operating Voltage (V)

*These waveforms only represent typical device characteristics and are not necessarily guaranteed.
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(@ Low-Power-Consumption

The lowered power consumption helps to extend battery life for portable electronic devices.

100000
10000
= AHS Series
< 1000 : ///
’g_ SHS Series
< 100 J
a / ( \
o
Lower supply
10 A current i
% VHS Series  lcc (opr.)
. LVP Series ‘
0.1 1 10 100

f (MHz)

*These waveforms only represent typical device characteristics and are not necessarily guaranteed.

(. Optimal Switching Characteristics

tpHL at Vec = 2.5V, CL = 30pF tpLH at Vec = 2.5V, CL = 30pF
1 V/div, 2 ns/div 1 V/div, 2 ns/div
AHS|Series
VHS Series SHS Series | /
- — — X
LVP Series Input / =
7 NI~ -
/ : I>_< LVP Series .
Input| Ays|Series VHS Series
SHS Beries
Lower switching noise Lower switching noise |
Lower undershoot Lower overshoot i
| \ | \ \ | | |

*These waveforms only represent typical device characteristics and are not necessarily guaranteed.

The optimized output circuits help to reduce switching noise.
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3 | L-MOS (1- to 3-Gate Logic ICs)

[. Interface Characteristics

M Interface Performance

The AHS, SHS, VHS and LVP Series incorporate tolerant input and power down protection output features.

@ Tolerant inputs: Allows interfacing between components using different supply voltages (e.g., backup circuit)

® Power down protection outputs: Allows a voltage to be applied to an output when power is removed (for IC protection)

H Input and Output Voltage Ranges

SENES ‘ LvP ‘ SHS ‘ AHS ‘ VHS
Active 0to 5.5V 0to 5.5V 0to 3.6V 0Oto5.5V
Input voltage range
Power-down 0to 5.5V 0to 5.5V 0to 3.6V 0to5.5V
Output enabled 0toVcc 0to Vcc 0to Vcc 0to Vcce
Output voltage range Output disabled 01t0 3.6 Vir 0t0 5.5V 0to3.6V 0to Vcc
Power-down 0o 3.6 Vir 010 5.5V 0to 3.6V 0to Vce

s¥: The permissible output voltage range of the TC7SGxxXAFS, TC7PGxxAFE and TC7SZxxAFS Series is 0 to Vcc when outputs are disabled.

H I/0O Equivalent Circuit Diagrams

VHS Series .
_ _ SHS (TC7SZxXAFS) Series AHS Serles
LVP ( TC7PGxxAFE ) Series LVP Series
Vcc Vce Vce
: I : : L : : T :
N r S : r Y : .
Input o b Output Input o 6 Output Input o b Output
A 'y : A 7'y : A 7'y :
| 1 | : I | | 1 |
n l _____ | C l _____ } C l _____ }
GND GND GND

H Direct Interfacing Between 3-V and 5-V Systems

As many CPUs and memories are now available in 3-V versions, many applications are being designed to operate in a mixed 3-V/5-V

supply environment. Toshiba's L-MOS ICs act as an interface between 3-V and 5-V domains.

5-V Signal

h

*The AHS Series does not allow a 5-V input because it exceeds the absolute maximum rating.

3-V Signal

h

Vecc =5V Vcec =3V Vec =5V
5-V Sys;ff/ 3-v System/T/ 5-V System/T/
3:2 TTL-level input
LVP Series
Voltage translation Voltage translation
from5Vto3V from3Vto5V
5-V Signal
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m Typical Characteristics for Low-Voltage Logic Series

@ Drive Current (Typ.)

H High-level output current

Vec=1.8V,Ta=25C Vcc =23V, Ta=25C Vec=3.0V,Ta=25C
< < < N D |
go\}}} ] £ o iH' —= E Ot B
5 p—t ! ; ] ) H —| TC7SH Series —— /
o TC7SH Series / - || TC7SH Series / = /
< / i = /
g g 7 2
3 3 / 3
! |~ TC7SZ Series _—= 3 TC7SZ Seri // g 50
5 25| dt——r 5 = 3 A
= TC7SA and TC7PA Series o 50 Ko} [ [ TC7SZ Series —_~
S $ TC7SA and TC7PA Series : | L
3 3 [ = — —
= 2 < — -
2 4 5 [ | ©_100 [[_TC7SA and TC7PA Series
0 1 1.8 1 2 2.3 1 2
High-Level Output Voltage, Vor(V) High-Level Output Voltage, VoH(V) High-Level Output Voltage, VoH(V)
B Low-level output current
Vcc=1.8V,Ta=25C Vcc =23V, Ta=25C Vec=3.0V,Ta=25C
g” " [ T T 111 £ TCToA anaTCTP &
£ 4 A Serles < C7SA and TCTPA Series | e TC7SA and TC7PA Series
S g B i S —
i 1] £ 50 ; £ — - TC7SZ Series —|
g 25 TC7SZ Series —|—| e JC7SZ Series g
3 | 3 y >
o o
o / v = A/ = 50
2 A 2 4 a2
5 5 / s /
2 ° /4 = / TC7SH Serie
g / TC7SH Serles || g TC7SH Series g - S
= T L =
e | 5 0 : ol
- - -
1 1.8 1 2 23 1 2
Low-Level Output Voltage, VoL(V) Low-Level Output Voltage, VoL (V) Low-Level Output Voltage, VoL(V)
(@ Typical Switching Waveforms of NAND Functions
M tpHL
Vcec =1.8V, CL =230 pF, RL =500 Q, Vcec =25V, CL=30pF RL =500 Q, Vcec =3.3V, CL =30 pF RL=500 Q,
Ta=25°C Ta=25C Ta=25C
1 V/div, 2 ns/div 1 V/div, 2 ns/div 1 V/div, 2 ns/div
L | 1 L L R ﬂ\ L Input waveform
—% TC7\QF
L TC7SHOOF i L L i L L ]
TC7SHOOF
C7S200 TC7SZO0F— >T°7s“°°F
Input TC7SAOOF| | Input ) I
| waveform | i | waveform TC7SAOOF | | TC7SA0OF ]
Vcec =1.8V, ViH =Vcc Vecc =2.5V, ViH =Vcc Vec=33V,VH=27V
M tpLH
Vcc =1.8V, CL =30 pF, RL =500 Q, Vcc =25V, CL=30pF RL=500 Q, Vece =3.3V, CL =30 pF, RL =500 L,
Ta=25°C Ta=25C Ta=25C
1 V/div, 2 ns/div 1 V/div, 2 ns/div 1 V/div, 2 ns/div
| | | Input waveform 1 i | TC7SA00F, I—
Input waveform L TC?SAQOF f - ) . iC7SIHOOF )
C7SZ
|\ TCTSA0CE = Crsz00F ] I %F ] . TCysz00F ]
TC7SHOOF 1 ] | Input waveform
Vecec =1.8V, ViH =Vcc Vecc =2.5V, ViH=Vcc Vec =33V, VH=27V

*These waveforms only represent typical device characteristics and are not necessarily guaranteed.
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3 | L-MOS (1- to 3-Gate Logic ICs)

m Product Lineup by Series and Package

LVP Series AHS Series SHS Series VHS Series VHS.”SL:;;V:I L High-Speed Series TrL-g\:leelslnpul Standard Series
Operating Supply 1.65to 4.5t0
Voltage 09t036V 1.8t03.6V 55V 1.8t05.5V 1.65t05.5V 2t05.5V 45t055V 2t06V 55V 3to18V
2 mA min(TC7S series),
. _ . _ . _ . _ 4 mA min(TC7W series), 0.42 mA min
|loH|/loL 8 mA min at Vec = 3V 24 mA min at Vcec = 3V 24 mA min atVcc =3V 8 mA min atVec =4.5V 4 mA min(TTL-level input series) atVec =5V
atVec =45V
4.2 ns typ. 7 ns typ.(TC7S series), 65 ns typ.
tpLH/tpHL 2.5nstyp.atVec=3.3V 2.8 ns max atVec = 3.3V 2.4 nstyp.atVec =3.3V _ _ oro atVec =5V, 6 ns typ.(TC7W series), atVec=5YV,
(NAND gate) CL=15 pF, Ta = 25°C CL = 15 pF, Ta = 25°C CL=15 pF, Ta = 25°C S IS ER EeEe =BV, CL = A5 IR 1R =S 25T CL=15pF, 10 ns typ.(TTL-level input series) CL=15pF
Ta =25°C atVec =5V, CL =15 pF, Ta = 25°C Ta=25°C
Tolerant input Yes Yes Yes Yes No No
Power down
protection output No Yes No Yes Yes No Yes No Yes No No No
Package usv Us6 usv SMV Us6 usv SMV Us6 usv SMV usv SMV usv SMV SMV
SV ESV ES6 MP8 uss SMm8 ES6 SV ESV MP8 uss SMm8 SV ESV ES6 uss SMm8 uss SM8 SMm8 SMm8
) Y (SOT-353) y (SOT-363)| CST8 ) y y (SOT-353)| (SOT-25) - (SOT-363) ) > (SOT-353) | (SOT-25) |(SOT-363) ) y iy ) Y (SOT-353) | (SOT-25) CST8 (SOT-353) | (SOT-25) |(SOT-353)| (SOT-25) (SOT-25)
R (SOT-953) | (SOT-553) (SC-88A) (SOT-563) (SC-88) (SOT-902) | (SOT-765) | (SOT-505) (SC-88A) | (SC-74A) (SOT-563) (SC-88) (SOT-953) | (SOT-553) (SC-88A) | (SC-74A) | (SC-88) (SOT-902) |(SOT-765) | (SOT-505) | (SOT-953) | (SOT-553) (SC-88A) | (SC-74A) (SOT-563) (SOT-765) | (SOT-505) (SC-88A) | (SC-74A) | (SC-88A) | (SC-74A) (SOT-765) | (SOT-505) | (SOT-505) (SC-74A) (SOT-505)
NAND TC7SGOOAFS | TC7SGOOFE | TC7SGOOFU TC7WGOOFC | TC7WGOOLBX | TCTWGOOFK | TCTWGOOFU | TC7SAQOFU | TC7SAOOF TC7SZ00AFS | TC7SZOOFE | TC7SZOOFU | TC7SZOOF TC7WZ00L8X | TCTWZ0OFK | TCTWZ00FU | TC7SHOOFS | TC7SHOOFE | TC7SHOOFU | TC7SHOOF TCTWHOOFC | TC7WHOOFK | TC7WHOOFU | TC7SETOOFU| TC7SETOOF | TC7SO0FU | TC7SO00F | TCTWOOFK | TCTWOOFU TC4S1HF
NAND (Unbuffered) TC4SUT1F
NAND (Open-Drain) TC7SZ38FU | TCTSZ38F TCTWZ38FK | TCTWZ38FU
AND TC7SGOBAFS | TCSGOSFE | TC7SGOSFU TCTWGOSFC | TCTWGOBLBX | TCTWGOBFK | TC7TWGO8FU | TC7SAOBFU | TC7SAGSF TCTSZ0BAFS | TCTSZOSFE | TC7SZOSFU | TCTSZOSF TCTWZ08L8X | TCTWZO8FK | TCTWZ08FU | TC7SHOSFS | TC7SHOSFE | TC7SHOSFU | TC7SHOSF TCTWHO8FC | TC7TWHOBFK | TC7TWHOBFU | TC7SETO8FU| TC7SETO8F | TC7SO8FU | TC7S08F | TCTWOSFK | TCTWOSFU TC4SBIF
NOR TC7SGO2AFS | TC7SGO2FE | TCTSGO2FU TC7WGO2FC | TC7TWG02L8X | TCTWGO2FK | TCTWGO2FU TC7SZ02AFS | TC7SZ02FE | TCTSZ02FU | TC7SZ02F TC7WZ02L8X | TCTWZO02FK | TCTWZO02FU | TCTSHO2FS | TCTSHO2FE | TC7SHO2FU | TCTSHO2F TCTWHO2FC | TCTWHOFK | TCTWHOFU | TC7SETO2FU | TC7SETO2F | TC7SO02FU | TC7S02F | TCTWOFK | TCTWO2FU TC4SOIF
OR TC7SG32AFS | TCTSG32FE | TC7SG32FU TCTWG32FC | TCTWG32L8X | TCTWG32FK | TC7TWG32FU | TC7SA32FU | TCTSA32F TCTSZ32AFS | TC7SZ32FE | TCTSZ32FU | TCTSZ32F TC7WZ32L8X | TCTWZ32FK | TCTWZ32FU | TCTSH32FS | TCTSH32FE | TC7SH32FU | TCTSH32F TCTWH32FC | TC7TWH32FK | TC7TWH32FU | TC7SET32FU| TC7SET32F | TC7S32FU | TC7S32F | TCTW32FK | TCTW32FU TC4STIF
Exclusive-OR  |TC7SG86AFS| TC7SG86FE | TC7SG86FU TC7WGBELBX| TC7SZ86AFS | TC7SZB6FE | TCTSZ86FU | TC7SZBGF TC7WZ86L8X TC7SH86FS | TC7SHS6FE | TCTSHBGFU | TC7SH86F TC7SET86FU | TC7SET86F | TC7S86FU | TC7S86F TC4SI0F
Inverter TC7SGO4AFS | TCTSGO4FE | TC7SGO4FU TCTPGO4AFE | TCTPGO4FU | TCTWGO4FC |TCTWGOALBX| TCTWGO4FK | TCTWGO4FU | TCTSAOAFU | TCTSAO4F TCTPAO4FU | TCTSZO4AFS | TC7SZO4FE | TCTSZO4FU | TCTSZO4F TC7WZ04L8X | TCTWZO4FK | TCTWZO4FU | TCTSHO4FS | TCTSHO4FE | TC7SHO4FU | TC7SHO4F | TCTPHOAFE | TCTWHO4FC | TC7TWHOAFK | TC7TWHOAFU [TC7SETO4FU | TC7SETO4F | TC7SO4FU | TC7SO4F | TCTWOAFK | TCTWO4FU TCASEOF
1
(Jr‘]‘k’)‘fjrftg;d) TCTSGUO4AFS| TCTSGUOAFE | TCTSGUOAFU [TCTPGUOSAFE| TCTPGUO4FU | TCTWGUOAFC TCTWGUOALBX| TCTWGUO4FK | TCTWGUOAFU | TC7SAUO4FU | TCTSAUO4F TC7PAUO4FU |TC7SZUO4AFS | TCTSZUOAFE | TC7SZUO4FU | TCTSZUO4F TCTWZUOAL8X | TC7TWZUO4FK | TCTWZUO4FU | TC7SHUOAFS | TC7SHUOAFE TC7SHUO4FU | TCTSHUO4F TCTWHUO4FK | TCTWHUO4FU TC7SUO4FU | TC7SUO4F | TCTWUOAFK | TCTWUO4FU TCASUBOF
*2
(dg‘éﬁr_tg:ain) TC7SGOSAFS | TC7SGOSFE TCTWGO5LSX| TC7SAO5FU | TC7SAO5F TCTPAOSFU | TC7SZ05AFS | TC7SZ05FE | TC7SZOSFU | TC7SZ05F TCTWZ05L8X | TCTWZOSFK | TCTWZ05FU | TC7SHOSFS | TC7SHOSFE
-| 2
'\(lgge"r:‘_’grrﬁl’; TC7SGO7AFS | TC7SGOTFE TCTWGO7LSX| TCTSZ07AFS | TC7SZOTFE | TCTSZOTFU | TC7SZOTF TC7WZO7L8X | TCTWZOTFK | TCTWZOTFU | TCTSHOTFS | TCTSHOTFE
Schmitt Inverter |TC7SG14AFS| TC7SG14FE | TC7SGI4FU [TCTPG14AFE | TCTPG14FU | TCTWG14FC | TC7TWG14LBX| TCTWGT4FK | TCTWG1AFU TCTPAIAFU | TCTSZ14AFS | TC7SZI4FE | TCTSZI4FU | TCTSZI4F | TCTPZ14FU TCTWZ14L8X | TCTWZ14FK | TCTWZ14FU | TCTSH14FS | TCTSH14FE | TC7SH14FU | TCTSH14F TCTWH14FK | TC7TWH14FU [TC7SET14FU | TC7SETI4F | TC7S14FU | TCTS14F | TCTW14FK | TCTW14FU TC4S584F
Schmitt Buffer | TC7SG17AFS| TC7SGI7FE | TC7SG17FU [TCTPGI7AFE | TCTPGI7FU | TCTWGI7FC |TCTWGI7LBX| TCTWG17FK | TCTWG17FU TCTPAITFU | TCTSZITAFS| TC7SZITFE | TCTSZITFU | TCTSZITF | TCTPZITFU TCTWZ17L8X TCTSHITFU | TCTSHI7F TC7SET17FU | TCTSET17F
Non-Inverter  |TC7SG34AFS| TC7SG34FE | TC7SG34FU | TCTPGI4AFE | TCTPGI4FU | TC7TWG34FC | TCTWG34LSX| TCTWGAFK | TCTWG34FU | TC7SA34FU | TCTSA4F TCTPA34FU | TC7SZ34AFS | TC7SZ34FE | TC7SZ34FU | TC7SZ34F TC7WZ34L8X | TCTWZ34FK | TCTWZ34FU | TCTSH34FS | TCTSHI4FE | TC7SH3AFU | TCTSH34F | TCTPH3AFE | TCTWH3AFC | TC7TWH3AFK | TCTWH34FU [ TC7SET34FU | TCTSET34F TCTW34FK | TCTW34FU
TCASE6F
Analog Switch TC7S66FU | TC7S66F | TCTWBGFK | TCTW66FU TC4S66FU | TCAWGGFU
(Usv)
Analog Multiplexer TCTPAS3FU TCTWS3FK | TCTWS3FU TCAWS3FU
D-Type Flip-Flop
o i) e TCTWG74FC | TCTWG74LBX | TCTWGTAFK | TCTWGT4FU TCTWZ74L8X | TCTWZT4FK | TCTWZ74FU TCTWH?4FC | TCTWHT4FK | TCTWH74FU TCTWZ4FK | TCTW74FU | TCTWT74FU
D-Type Flip-Flop | TC7SG79AFS TC7SGT9FU
D-Type Flip-Flop | TC7SG80AFS TC7SG8OFU
D-Type Flip-Flop
with Clear TC7PA175FU
3-State Buffer  |TC7SG125AFS| TC7SG125FE | TC7SG125FU TCTWG125FC|TCTWG125L8X| TCTWG125FK| TCTWG125FU TC7SZ125AFS | TC7SZ125FE | TC7SZ125FU | TC7SZ125F TCTWZ125L8X | TCTWZ125FK | TC7TWZ125FU | TCTSH125FS | TCTSH125FE | TC7SH125FU | TCTSH125F TCTWH125FK | TCTWH125FU TCTSET125FU) TCSET125F TCTW125FU |TCTWT125FU
3-State Buffer  |TC7SG126AFS| TC7SG126FE | TC7SG126FU TCTWG126FC|TC7WG126L8X|TCTWG126FK| TCTWG126FU TC7SZ126AFS | TCTSZ126FE | TC7SZ126FU | TC7SZ126F TCTWZ126L8X | TC7TWZ126FK | TC7TWZ126FU | TCTSH126FS | TCTSH126FE | TC7SH126FU | TCTSH126F TCTWH126FK | TCTWH126FU[TCTSET126FU| TCTSET126F TCTW126FU |TCTWT126FU
3-State Inverting TCTWH240FK | TCTWH240FU TCTW240FU |TCTWT240FU
3-State Buffer TCTWH241FK |TCTWH241FU TCTW241FU |TCTWT241FU
Bus Transceiver TCTWZ245FK | TCTWZ245FU TCTWH245FK |TCTWH245FU
Bus Transceiver
(Open-Drain) TCTWZ246FK | TCTWZ246FU
Monostable
Multivibrator TCTWH123FK |TC7TWH123FU
Digital Multiplexer TCTWH157FC|TCTWH157FK TCTWH157FU|
1-to-2 Decoder TC7PA19AFE | TC7PA19FU
2-to-4 Decoder TCTW139FU
*1: The U04 function in all product series has no power down protection output feature. [ New product [__] Under development
*2: The 05 and 07 functions in all product series has power down protection output feature.
W Part Naming Conventions TC 7 S H U 04 FU W Package Lineup S
® @0 ® 6 ® @ Toshica SV ESV ‘ usv ‘ sMvV ‘ ES6 ‘ uSs6 ‘ MP8 ‘ uss SM8
. . . - . Package Name Y o 1 - g X g g 4 R -
o Toshiba CMOS device @) Number of Pins @ Letter beginning with A g (SOT-953) (SOT-553) |(SOT-353, SC-88A) | (SOT-25, SC-74A)|  (SOT-563) |(SOT-363, SC-88) (SOT-902) (SOT-765) (SOT-505)
@-@:- Product series S:5pins for upgraded versions 20 2.9
. 16 20 20 16 20 145 16 - =
P:6pins (@) Package type Package ﬁ I_/ﬂ | ,—/ / 1 7—/‘—/ 7
7__ : High-Speed Series W : 8 pins F:SMV Dimensions | Gl [ |2 Gd ji@ I R Y R 7 o ] = w 40
7__H:VHS Series (G U : Unbuffered FU : SM8, USV or US6
7__E :VHS TTL-Level Input Series T : TTL-level inputs FK : US8
7__Z: SHS Series Blank : Buffered FE : ESV or ES6
7__A: AHS Series ®- Function FC:CST8
7__G :LVP Series Same as for standard CMOS logic FS: fSV
L8X : MP8

24
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3 | L-MOS (1- to 3-Gate Logic ICs)

m Pin Assignments (Top View)

Ml 5-Pin Single-Gate Logic Packages: SMV (SOT-25)(SC-74A), USV (SOT-353)(SC-88A), ESV (SOT-553)

M 6-Pin Dual-

Gate Logic Packages: US6 (

SOT-363)(SC-88), ES6 (SOT-563)

04: Inverter
1A1 61Y
GND2 5Vee
2A3 a2y

U04: Inverter

(Unbuffered)
1A1 61y
GND2 5Vce
2A3 a2y

05: Inverter
(Open-Drain)

14: Schmitt Inverter

17: Schmitt Buffer

61Y
5Vee
42y

34: Non-Inverter

1A1 61Y
GND2 5 Vce
2A3 42y

M 6-Pin Single-Gate Logic

Packages: US6 (SOT-363)(SC-88), ES6 (SOT-563)

19: 1-to-2 Decoder 53: Analog 175: D-Type
Multiplexer Flip-Flop with Clear
A1 6Y0 |Chi1 6A CK1[} 6CLR
GND 2/ 5Vcc  |GND2 5Vee GNDZEIJE.VOC
G3 4yl |cho3 4Common|  D3[] f4Q
M 8-Pin Triple-Gate Logic Packages: SM8 (SOT-505), US8 (SOT-765)
04: Inverter U04: Inverter 05: Inverter 07: Non-Inverter | 14: Schmitt Inverter | 17: Schmitt Buffer 34: Non-Inverter
(Unbuffered) (Open-Drain) (Open-Drain)
1A1|:_(>°_| 8 vee 1A1[_|>o_\ F8vee 1A1|:_(>o_| H8vee |A1|:_|>_| 8 vee m[_@,_\ F8vee 1A||:_(>_| F8vee | 1A > 8Vee
3v2|:q<]_|_:|71v asz_.q_L:mv 3v2|:q<]_|_:|7w 3Y2|:_<)_|_:|71v 3Y2[ gL 71Y 3Y2—< L7y 3Y2|:—<]_L:|7|Y
2A3|:_(>_|_:|63A 2A3|:_|>n_|_:|53A 2A3|:_(>_|_:|63A 2A3|:_|>_L:|saA 2A3 [P [ 163A 2A3—> | F163A 2Aa|:4>_|_:|saA
GND 4[| I5Y2 | GND4[] J5Y2 | GND4[] 15Y2 | GND4[] M15Y2 | GND4[ LjszY GND4[ Ljszv GND4[ 52y

26

04: Inverter U04: Inverter 05: Inverter 07: Non-Inverter | 14: Schmitt Inverter | 17: Schmitt Buffer 34: Non-Inverter 00: NAND 02: NOR
(Unbuffered) (Open-Drain) (Open-Drain)

NG 1 5Vee NC 1 5Vcc | NC1 5Vec | NC1 5Vee NC1 5Vec | NC1 5Vee NC1 5Vec | INB1 5Vec | INB1 5Vee

INA 2] INA2 INA2 INA2 INA2 INA2 IN A2 INA2 INA2

GND 3] 40UTY| GND 3 40UTY| GND3 40UTY|[ GND3 40UTY | GND3 40UTY| GND3 40UTY| GND3 40UTY|GND3 40UTY| GND3 40UTY

08: AND 32:0R 86: Exclusive-OR 125: 3-State Buffer | 126: 3-State Buffer | 79: D-Type Flip-Flop | 80: D-Type Flip-Flop

INB1 5Vee INB1 5Vce INB1 5Vce a1 5Vce G1 5Vce D10} D[] 15 Vee

INA2 INA2 INA2 IN A2 INA2 oK 2[] cK z[l

GND3 40UTY | GND3 40UTY| GND3 40UTY| GND3 40UTY| GND3 40UTY| GND 3[] GND 3[ 1aQ

H 5-Pin Single-Gate Logic Package: fSV (SOT-953)
04: Inverter U04: Inverter 05: Inverter 07: Non-Inverter 14: Schmitt Inverter | 17: Schmitt Buffer 34: Non-Inverter 00: NAND 02: NOR
(Unbuffered) (Open-Drain) (Open-Drain)
INA1 5Voe INA1 5Vec INA1 5Voe INA1 5Voe INA1 5Vee INA1 5Voe INA1 5Voe INA1 5Vce INA1 5Vece
GND2 GND2 GND2 GND2 GND2 GND2 GND2 GND2 GND2
NC3 40UTY| NC3 40UTY| NC3 40UTY| NC3 40UTY| NC3 40UTY| NC3 40UTY| NC3 40UTY | INB3 40UTY| INB3 40uUTY
08: AND 32:0R 86: Exclusive-OR 125: 3-State Buffer | 126: 3-State Buffer | 79: D-Type Flip-Flop | 80: D-Type Flip-Flop

INA1 5Vce INA1 5 Vee IN A1 5Vce INA1 5Vee IN A1 5Vce

GND2 GND2 GND2 GND2 GND2 cK1D ek

INB3 40UTY| INB3 40UTY| INB3 40UTY G3 40UTY G3 40UTY GNDI2[ | GhDj2( ]
D 3[} D[}



M 8-Pin Triple-Gate Logic Package: CST8

04: Inverter U04: Inverter 14: Schmitt Inverter | 17: Schmitt Buffer 34: Non-Inverter
(Unbuffered)

Voc 1Y 3A 2Y Vcc 1Y 3A 2Y Voc 1Y 3A 2Y

8 7 6 5 8 7 6 5 8 7 6 5

2 3 4 12 3 4 12 3 4 12 3 4
1A 3Y 2A GND 1A 3Y 2A GND 1A 3Y 2A GND 1A 3Y 2A GND

H 8-Pin Triple-Gate Logic Package: MP8 (SOT-902)

04: Inverter U04: Inverter 05: Inverter 07: Non-Inverter 14: Schmitt Inverter | 17: Schmitt Buffer 34: Non-Inverter
(Unbuffered) (Open-Drain) (Open-Drain)
1A 37 2A 1A 37 2A 1A 3y 2A 1A 3y 2A 1A 3y 2A 1A 3y 2A
7 6 5 7 6 5 7 6 5 7 6 5 7 6 5 7 6 5
Vee8 |17 13| aGND|vecs |- 73| aGND|vees | 71| 4GND| vees E%ﬁ 4GND|Vee 8 L}%ﬁ 4GND|Vee8 |73 73| 4GND| Vecs L}%ﬁ 4GND)|
3 ] T2 3 T2 3 T2 3 T2 3
2y 1Y sA 2y 1Y sA 2y 1Y sA 2y 1Y 3A 2y

M 8-Pin Dual-Gate Logic Packages: SM8 (SOT-505), US8 (SOT-765)

00: NAND 02: NOR 08: AND 32: OR 66: Analog Switch | 125: 3-State Buffer | 126: 3-State Buffer 240: 3-State 241: 3-State Buffer
Inverting Buffer
Vce OUT/IN2 o
CONT1  IN/OUT2 Vee G2 Vi A2 Vec G Y1 A2
8 7 6 5 8 7 6 5 8 7 6 5
1A1] Fsvee | 1a1H F8vee | 1A1] F8vee | 1a1] F8vee Rl 8V Gi1C] Hisv
152[::'0’_\-311\( 152|::rlD_L:|71v 152|:TD—|_:|71V |Bz|:jD—|_:|1w A12§%§7€? A12[ﬁjm§c
2IC- 628 | 2VIC 628 | 23 628 2v3 628 Y23} F6v1 Y23 FeY1
GND4E gszA GND4E 352/\ GND4E—|-CI£§52A GNDAE—LqigszA GND4[| ]5A2 | GND4[] 5A2
IN/OUT11 200?\”24 (%I AZI % éND G A2| Yaz éND
OUT/IN1  GND
M 8-Pin Dual-Gate Logic Package: CST8
00: NAND 02: NOR 08: AND 32: OR 125: 3-State Buffer | 126: 3-State Buffer
Vec 1Y 2B 2A Vcc 1Y 2B 2A Vcc 1Y 2B 2A Vec 1Y 2B 2A
8765 8765 8765 8765
o i
1 2 3 4 1 2 3 4 1 4
1A 1B 2YGND 1A 1B 2YGND 1A 1B 2YGND 1A 1B 2YGND G1 A1 Y2 GND G1 A1 Y2 GND
M 8-Pin Dual-Gate Logic Package: MP8 (SOT-902)
00: NAND 02: NOR 32:OR 86: Exclusive-OR 125: 3-State Buffer | 126: 3-State Buffer
1A 1B 2y 1A 1B 2y 1A 1B 2y 1A 1B 2y Gi A1 Y2 Gt Al Y2
z_0_0 78 5 U_(0__1 7__0__0 r_0__0 7 S
Vee8 |73 "}|4GND|Vce8 |73 " 7i[{4GND|Vce 8|13 &5 Ejé "i|4GND|Vce8 |7} 6 71| 4GND| 4GND|Vce8 |~
3 5 S S
2B 2A 1Y 2B 2A 1Y 2B 2A
M 8-Pin Single-Gate Logic Packages: SM8 (SOT-505), US8 (SOT-765)
53: Analog 74: D-Type Flip-Flop | 123: Monostable [139: 2-to-4 Decorder 157: Digital 245: Bus Transceiver | 246: Bus Transceiver
Multiplexer with Preset and Clear Multivibrator Multiplexer (Open-Drain)
Vee Cho Cht A Vee PRCLR Q RXCx_ Q Voo YO Y1 V2 ESEEECT) Vécg &
87 6's Lo €7 %5 s Apiclps ‘#F 6 ¥ ninialnl so1d]
Al20]
A23
GND 4
ool 12321
e & T2 34 A BCLRGND 7285 T2 3 4 LTI
COMMON INHVee GND A o
e CK D QGND SRERGCAD A B YGND oD B
M 8-Pin Single-Gate Logic Package: CST8 H 8-Pin Single-Gate Logic Package: MP8 (SOT-902)
74: D-Type Flip-Flop 157: Digital 74: D-Type Flip-Flop
with Preset and Clear Multiplexer with Preset and Clear
_SELECT
Voc PRCLR Q
876§
Voo8 |- 1| 4GND|
- A
@ ity
12 3 4 3
CK D QGND A B Y GND




4 | LDO (Low-Dropout Regulators)

m CMOS LDO Regulators

@ 200-mA CMOS LDO Regulators in a Ultra-Small Package (Single-Output) TCR4SxxWBG and TCR4SxxDWBG Series

CMOS LDO regulators are now available in the WCSP4 ultra-small package

The WCSP4 package occupies only 0.63 mm? of board area and is thus ideal for applications that require high-density board
assembly. The CMOS LDO regulators in the WCSP4 package are available with a fixed output voltage between 1.2V and 3.6 V. The
output voltage is able to fix in steps of 50 mV.

The TCR4SxxDWBG Series provides an auto-discharge function, which makes it ideal for applications with complex timing control.

H Applications H Package Dimensions
Cell phones, digital still camgras, portable audio players and WCSP4 Package P—
other compact portable equipment 0.79 o
W Features = 15
® High ripple rejection: R.R = 80 dB (typ.) at lout = 10 mA, f = 1 kHz ol [\
® Low noise voltage: Vno = 30 uVrms (typ.) at 2.5-V output, g dl () C) oo
lour = 10 MA, 10 Hz =< f = 100 kHz 3|3
® Qver current protection §] |
® Auto-Discharge Function (TCR4SxxDWBG) WP
® Pull-down connection internally at the CONTROL pin (TCR4SxxDWBG)

® Allows the use of ceramic capacitors (Cin = 0.1 uF, Cout = 1.0 uF)

® Ultra-small package: WCSP4 (0.79 x 0.79 x 0.50 mm) u éﬁ:&%f:gﬁ:’gﬁnﬁ%’:‘:?g_v LDO regulator)

Part Number ‘ Vourt(V) ‘ 8322:&%2 Auto Discharge
TCRA4S15WBG 15 Vin=2.5V, lour = 10 mA
TCR4S18WBG 1.8 Open No CiN=0.1uF, Cour =1 uF
TCR4S28WBG 2.8 Control b
TCR4S30WBG 3.0 vglr:s:ge =
TCR4S12DWBG 12 Ver (1V/div)
TCR4S15DWBG 15 ] i
TCR4S18DWBG 18 Without auto discharge
TCR4S20DWBG 2.0
TCR4S21DWBG 2.1 Output Voltage [
TCR4S25DWBG 2.5 Vout (1V/div) ™
TCR4S26DWBG 2.6 Pull-down Yes
TCR4S27DWBG 2.7 With auto discharge Discharges the electric
TCR4S28DWBG 2.8 charge of the external
TCR4S285DWBG 2.85 Outbut Vot g — output capacitor quickly.
utput Voltage ,
TCR4S29DWBG 2.9 Vour (1V/div) o
TCR4S295DWBG 2.95
TCR4S30DWBG 3.0 Time (200 ps/div)
TCR4S33DWBG 3.3
[ New product
[. Single-Output CMOS Low-Dropout Regulators
CMOS low-dropout (LDO) regulators are available in four package styles: ultra-small M Application Circuit Example (SMV/UFV)
WCSP4 (0.79 x 0.79 x 0.5 mm), SMV (SOT-25, SC-74A), UFV and ESV (SOT-553). These
LDO regulators allow the use of small ceramic capacitors as the input and output corami ) be used as | g
capacitors, making them ideal for applications that require high-density board CapagitoraPactors can be used as input and output
assembly.
Vout
H Application Examples Mobile handsets Cour NC
1.0 uF 5 14
W Package Dimensions Unit: mm
smv UFV ESV WCSsP4 L0
L 2B 2.1 16 0.79 g
16 ‘ 1.7 1.2 :l 0.4 @7”6 o.lz uF I
2 ; ;I & 2: f¢g . 315 ° 3 . () rJ VIN GND CONTROL
oo |2t ] 23+ ol 2| O =~
SR G AT 7= O s I o R e
= 3|8 CONTROL \ Vour
= © T 3 0 ; §l | | High ON
"'7:J { LE: 5] = = O_l_EDj: W Low OFF
0t0 0.1
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(@ standard Series

M Features

® | ow bias current
® | ow-output voltage devices are available.

M Application Circuit Example (WCSP4) M Application Circuit Example (ESV)

Ceramic capacitors can be used as input and output

Ceramic capacitors can be used as input and output
capacitors.

capacitors.
Vout

® Overcurrent protection

® Auto-Discharge Function
(TCR4SxxDWBG)

® |nternal pull-down resistor at the

CONTROL pin

(TCR4SxxDWBG)

® Allows use of ceramic capacitors on the

input and output lines.

® Small packages: Available in SMV, ESV

and WCSP4 packages.

T_-‘-;F 1.0 uF

Vi

CONTROL

0.1 uF ;F-L—T

!

CONTROL ‘ Vout
High

Vout

GND

ON

Low

OFF

1.0 uF

h

T s

CONTROL GND Vin

NC
i

CONTROL ‘ Vour
ON
OFF

High

Low

B CMOS LDO Regulator Series in the WCSP4 Package

Part Number

Output Current

Output Voltage

Maximum

Dropout Voltage

Ripple Rejection |Output Noise Voltage

‘ Bias Current

Without Auto-Discharge With Auto-Discharge (mA) v) Input Voltage (V) (mV) (nA) Ratio (dB) (uVrms)
TCR4S12WBG TCR4S12DWBG 1.2 400 (Typ.)@Ilout = 50 mA
TCR4S13DWBG 1.3 55 350 (Typ.)@lout = 50 mA
TCR4S14DWBG 1.4 300 (Typ.)@lout = 50 mA
TCR4S15WBG TCR4S15DWBG 15
TCR4S16WBG TCR4S16DWBG 16 25 (Typ.)
TCR4S17WBG TCR4S17DWBG 17 200 (Typ.)@lout = 50 MA
TCR4S18WBG TCR4S18DWBG 18
TCR4S19WBG TCR4S19DWBG 19
TCR4S20WBG TCR4S20DWBG 2.0 _
TCR4S21WBG TCR4S21DWBG 21 ERVuE S Sl
TCR4S22WBG TCR4S22DWBG 22
TCR4S23WBG TCR4S23DWBG 23 130 (Typ.)@lout = 50 mA
TCR4S24WBG TCR4S24DWBG 24 80 (Typ.)
TCR4S25WBG TCR4S25DWBG 200 25 75 (Max) @1 KHz
TCR4S26WBG TCR4S26DWBG 2.6 6.0 30 (Typ.)
TCR4S27WBG TCR4S27DWBG 27
TCR4S28WBG TCR4S28DWBG 2.8
TCR4S285DWBG 2.85
TCR4S29WBG TCR4S29DWBG 2.9
TCR4S295DWBG 2.95 _
TCR4S30WBG TCR4S30DWBG 30 A SES
TCR4S31WBG TCR4S31DWBG 3.1
TCR4S32WBG TCR4S32DWBG 32
TCR4S33WBG TCR4S33DWBG 33 35 (Typ)
TCR4S34WBG TCR4S34DWBG 3.4
TCR4S35WBG TCR4S35DWBG 35
TCR4S36WBG TCR4S36DWBG 3.6
M Typical Performance Characteristics (TCR4S) W New prouct WM Under development
High ripple rejection 90 Supplies output currents 500 Cin=0.1uF, Cour=1uF P
ratio of 80 dB, typi 80 ical. S
, typical @ o N up to 200 mA, typical E 200 | ////
S c Ta=85Cl/
£ 60 N g Y
% 50 ; 300 /’ A
£ N & 25°c| L A740C
% 40 g 200 ’,/ /
% 30 Vin: 4.0V, ?? // v
=3 Vripple: 500 mVp-p =]
a2 20 Cin = none 2 100
o Cout = 1 uF, o
10 louT = 10 MA, o
0 Ta=25°C o |
10 100 1k 10k 100k 300k 0 20 40 60 80 100 120140 160 180 200
Frequency, f (Hz) Output current, lout (MA)

B CMOS LDO Regulator Series in the SMV Package

M

aximum

Ripple Rejection |Output Noise Voltage

Dropout Voltage Bias Current
(%! uA)

Part Number Output Current | Output Voltage
SMV(SOT-25)(SC-74A) (mA) v)

Input Voltage (V) Ratio (dB) (wVrms)
CR5SB10A 1.0 350 (Typ.)@lout = 50 mA
L 94 1 310 (Typ.)@lout = 50 mA
CR 5A 1.15 270 (Typ.)@lout = 50 mA 70 (Typ.)
TCR A 220 12 e 260 (Typ)@lour=50mA | =2 (WP) @1 kHz 50 (Typ)
CR 25A 1.25 _
TCR 3A 13 230 (Typ.)@lout = 50 mA
CR 4A 1.4 190 (Typ.)@lout = 50 mA

1 New product
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4 | LDO (Low-Dropout Regulators)

H CMOS LDO Regulator Series in the SMV and ESV Packages

Part Number Output Current | Output Voltage | Maximum Input Voltage Dropout Voltage Bias Current | Ripple Rejection Ratio
SMV (SOT-25)(SC-74A) ESV (SOT-553) (mA) ) (v) (mV) (uA) (i
TCR TCR5S F
8_ : }gﬁ g i g g1g=E i:g 200 (Typ.)@lour = 50 mA
cheoma | ronscan 22
TCR5SB22A TCR5SC22F 2.2
TCR5SB23A TCR5SC23FE 2.3 130 (Typ.)@lout = 50 mA
TCR5SB24A TCR5SC24FE 2.4
TCR5SB25A TCR5SC25FE 25
TCR5SB26A TCR5SC26F! 2.6
TCR5SB27A TCR5SC27FE 2.7
CR5SB28A TCR5SC28FE 2.8
TCR5SB29A TCR5SC29FE 2.9
CR5SB30A TCR5SC30FE 3.0
TCR5SB31A TCR5SC31FE 3.1
CR5SB32A TCR5SC32FE 3.2 70 (Typ.
TCR5SB33A TCR5SC33FE =0 3.3 &Y 82 (Typ) @1(k)|l—?z)
TCR5SB34A TCR5SC34FE 3.4
TCR5SB35A TCR5SC35FE 3.5
TCR5SB36A TCR5SC36FE 3.6
TCR5SB37A 3.7 90 (Typ.)@lout = 50 mA
TCR5SB38A 3.8
CR5SB39A 3.9
TCR5SB40A 4.0
CR5SB41A 4.1
TCR5SB42A 4.2
CR5SB43A 4.3
TCR5SB44A 4.4
TCR5SB45A 4.5
TCR5SB46A 4.6
TCR5SB47A 4.7
TCR5SB48A 4.8
TCR5SB49A 4.9
TCR5SB50A 5.0
(@ High-Ripple-Rejection ratio, Low-Noise, 200-mA Series
M Features
® High maximum output current: lout = 200 mA (max) ® Allows use of ceramic capacitors as the input and output
® High ripple rejection ratio: R.R = 80 dB (typ.) atf = 1 kHz capacitors: Cin = 0.1 uF, Cout = 1.0 uF
® | ow output noise voltage: Vno = 30 uVrms (typ.) for 3.0-V-output ® Small packages:
devices Available in SMV (SOT-25, SC74A) and UFV packages.

® Overcurrent protection

B Product Lineup

Output Output Maximum . Ripple Rejection Output Noise
[Pzt IO Curr’;nt ‘ Voltgge Input Voltage Dropout Voltage (mV) Blas(?x;rent - Rati(l) Vpoltage
SMV(SOT-25)(SC-74A) UFV (mA) V) V) ! (dB) (uVrms)
TC B12 1.2 5.5 500 (Typ.) @lout = 50 mA
5U 15

6U 16 150 (Typ.)@lout = 50 mA

-;t i; 130 (Typ.)@lou = 50 mA 25 (Typ)

g
2.0

Nnwwn

Rt pardpard prd
c

2.1 110 (Typ.)@lout = 50 mA
2.2
2.3
2.4
25
26 90 (Typ.)@lout = 50 mA 30 (Typ.)
2.7
2.8
2.9
3.0

Y Y N P
3|30/ 30| 30|30 0|30 20|31 XD

1ools

|~ o015

Y O |

3.1

200 32 6.0 40 (Typ.) e
33

= 35 (Typ)
815
3.6

cClclcclclcclcclcclclel

N0\
ol
3|

SB3l
S 3.7
3.8
3.9 85 (Typ.)@lout = 50 mA
4.0
4.1
4.2
4.3
W 40 (Typ.)
4.5
4.6
4.7
4.8
4.9
5.0

Y O |

3| 00| 00| 00| 00| 09| 00| 00| 00| 0| 0| 00| 00| 00| 00| 00| 00| 00| 00| 00| 00| 00| 00| 00| 00| 0| o0

3
(NSO B |R(N|=|O|©|0|N|e|C|&BWIN| = |S|W

0|30/ 30|0| 30| 30|30|30|30(30|10| 0|1V 10| 30|30/ 30|00\ 10|30| V|11V X

NN IO OO

olojojojojoooololojoolo00loololoooooooooo00 0000

ClCCclclclccclclcccclcccclc
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[. Dual-Outputs CMOS Low-Dropout Regulators

Fabricated using the CMOS process, these low-dropout regulators provide dual outputs. The maximum output current is 200 mA
and over-current protection circuitry is built-in. Each output voltage can be independently turned on/off via the control pins.
They are available in SM6 (SOT-26, SC-74) and UF6 packages. Small ceramic capacitors can be used as input and output
capacitors.

M Features

® High maximum output current: lout = 200 mA (max)
® | ow dropout voltage: ViN-Vout = 200 mV (max) at lout = 50 mA, 3.3-V output

® | ow bias current: I = 60 uA (typ.) at lout(A) = 0 mA, lout(B) = 0 mA
® High ripple rejection ratio: R.R = 75 dB(typ.) at f = 1 kHz
® Overcurrent protection

H Application Circuit Example (SM6/UF6)

H Ripple Rejection Ratio

Vout(A) Vout(B) Ideal for RF blocks due to ripple rejection of over 60 dB at up to 20 kHz
3.0 V output@Vin=4.0V, lout =10 mA
100
6 5 4 . LI R
1.0 uF j; ’.LJ’ 1.0 uF 20 i
w ; ; wl = 80 @ 65 dB at 10 kHz.
CONTROL Vour 2 20
5
High ON 3 :g  Over 60 dB at up to 20 kHz
T
Low OFF % 40 Test conditions
1 2 3 E{ 30 Cin: None
@ 20 Cout: 1.0 uF
10 Ta=25C
CONTROL(A) I CONTROL(B) a
ViN 10 100 1000 10000 100000
Frequency, f [Hz]
H Package Dimensions "
Unit: mm
SMé6 UF6
28 21
17
16 ‘ ’
[ 1 8
= ] e L L1183
ol 1 6 ]
S @l
= = M= s g
8§l 2 5 © g 3]
o — 4
= 1T — ]
3 4
- g — g
G ) (1 sl =
= — dby
5]
2
o

B Product Lineup

Part Number

Output Current

Output Voltage (V) *

Maximum Input

Dropout Voltage (mV)

Bias Current

Ripple Rejection Ratio

(mA) Vout(A) Vout(B) Voltage (V) Vout(A) VG (nA) (dB)

TCR6DA1525 TCR6DA1525U 15V 25V
TCR6DA1528 TCR6DA1528U 15V 2.8V
TCR6DA1529 TCR6DA1529U 15V 29V 300 (Typ.)
TCR6DA1530 TCR6DA1530U 15V 3.0V
TCR6DA1531 TCR6DA1531U 15V 3.1V
TCR6DA1533 TCR6DA1533U 15V 3.3V
TCR6DA1825 TCR6DA1825U 200 18V 25V 6.0 90 (Typ.) 60 (Typ.) 75 (Typ.)
TCR6DA1828 TCR6DA1828U 1.8V 2.8V
TCR6DA1829 TCR6DA1829U 1.8V 29V 200 (Typ)
TCR6DA1830 TCR6DA1830U 1.8V 3.0V :
TCR6DA1831 TCR6DA1831U 1.8V 3.1V
TCR6DA1833 TCR6DA1833U 1.8V 3.3V

TCR6DA2530U 2.5V 3.0V 90 (Typ.)

*The Vout(A) and Vout(B) voltages of the TCR6DAxxU are the opposite of those shown in the above table.
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4 | LDO (Low-Dropout Regulators)

m Bipolar LDO Regulators

These LDO regulator ICs consist of one or two regulators and a control switch in small package. They are suitable for
battery-powered applications such as cell phones, portable audio players and personal digital assistants (PDAS).

@ Single-Output Bipolar Low-Dropout Regulators

B Features

® Dropout voltage 130 mV (typ.), 200 mV (max) at 50 mA

® | ow noise: 30 uVrms (typ.), with a noise bypass capacitor
® High ripple rejection: R.R. = 70 dB (typ. at f = 1 kHz)

® On/off control (On at 1.5 V or higher; off at 0.4 V or lower)
® Standby current of 0.1 uA or less (when off)

® Thermal shutdown and overcurrent protection

® Ceramic capacitors can be used

B Product Lineup
B TAR5SxxU, TAR5SBxx and TAR5Sxx Series

;ﬁ:ggé’;x OutpL(thn it)ment Output\)/oltage Max\'/'gll:%énpm Ripple(RBegection
TAR5SxxU v)

15

16

17

18 1.8

19 1.9

20 2.0

21 2.1

22 2.2

23 2.3

24 2.4

25 25

26 2.6

27 2.7

28 2.8

29 29

30 3.0

31 3.1

32 3.2 70 (Typ.
33 200 3.3 15 @1( kyﬁz)
34 3.4

35 35

36 3.6

37 3.7

38 3.8

39 3.9

40 4.0

41 4.1

42 4.2

43 4.3

44 4.4

45 45

46 4.6

47 4.7

48 4.8

49 4.9

50 5.0
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H Application Circuit Example

Vour

1uF 10 uF
Fs[] [
UL,

CONTROL GND NOISE

M TAR5Sxx Series, TAR5SBxx Series

Absolute Maximum Ratings

Packaging Output Current Power Dissipation
(mA) (mwW)*
SMV
(SC-74A)
(SOT-25)
2.9

[
G

Unit: mm

200 380

*:When mounted on a glass epoxy circuit board of 30 mm x 30 mm.
Pad dimension of 50 mm?

B TAR5SxxU Series

Absolute Maximum Ratings

Packaging

Output Current
(mA)

Power Dissipation
(mW)*

UFV

200 450

N
Hies

Unit: mm

*:When mounted on a glass epoxy circuit board of 30 mm x 30 mm.
Pad dimension of 35 mm?



[. Dual-Output Bipolar Low-Dropout Regulators
TAR8DxxK Series (Dual-Outputs Regulators with Independent On/Off Control)

H Features H Application Circuit Example
® Dual-outputs regulator in a small 8-pin package (US8) Vour (&) Vi Vour (B) CONTROL (B)
® Qutput voltage can be set in 0.1-V steps, between 1.5V and 5.0 V. (Semi-custom products) w w L
® Stable operation even with a ceramic output capacitor 2 = B
M Typical Characteristics ﬂ ﬂ;fi\ﬁ 3
® Dropout voltage: 120 mV (typ.), 180 mV (max) at 30 mA
® | ow noise: 30 uVrms (typ.), with a noise bypass capacitor
® High ripple rejection: 70 dB (typ. at f = 1 kHz)
® Each channel can be controlled individually. 1 > 5 n
® Standby current of 1 uA or less (when off) L L
® Thermal shutdown and overcurrent protection EI EI

NOISE (A) NOISE (B) CONTROL (A) GND

TAR8HxxK Series (Dual-Outputs Regulators)

H Features H Application Circuit Example
® Dual-outputs regulator in a small 8-pin package (US8) Vour (&) Vin (A) Vin (B) Vour (8)
® Qutput voltage can be set in 0.1-V steps, between 1.5V and 5.0 V. (Semi-custom products)
® Stable operation even with a ceramic output capacitor e L L s
o = — o

M Typical Characteristics HIB ﬂ7 rj_‘s i?;ﬁ
® Dropout voltages

Channel A: 130 mV (typ.), 200 mV (max) at 30 mA

Channel B: 150 mV (typ.), 300 mV (max) at 60 mA
® | ow noise: 30 uVrms (typ.), with a noise bypass capacitor Al 2 2 2
® High ripple rejection: 65 dB (typ. at f = 200 Hz) U'T L;T
® On/off control (On at 2.2 V or higher, off at 0.4 V or lower) § EI
® Standby current of 10 uA or less (when off)

CONTROL NOISE (A) NOISE (B) GND

® Thermal shutdown and overcurrent protection

TAR8Dxx Series Dual-Output Regulators:

(Dual-Output Regulators with Independent TAR8HXxx Series (Dual Outputs)

On/Off Control) Output voltage can be set in 0.1-V steps between 1.5V and 5.0 V.
Output voltage can be set in 0.1-V steps between 1.5V and 5.0 V. (Semi-custom products)

(Semi-custom products)

H Product Lineup H Product Lineup
. Absolute Maximum . Absolute Maximum
Output Voltage (V) Ma|X|m¥|m Ripple Ratings : i Ratings
Part Number V&P:ge Reg'ggt)ion gutput Part Number npu -dB)- gutput
%) urrent (V) urrent
(mA) | (mW) (mA)
A 25 A 2.8 30 100
TAR8DO1K B 2.8 TAR8SHO1K B 30 50 150
A 2.0 A 2.8 30 100
TAR8D02K E 28 TAR8HO02K B 58 0 150
TAR8DO3K |~ | 28 TAR8HO3K 25 | 30 J L
B 3.0 B 2.8 60 150
A e A 25 20 12 (Typ.) 100 400 uss8
TAR8D04K 3 1'5 70 TAR8H04K B 3'0 50 @200 Hz— 55
A 2.8 30 15 (Typ.) 100 400 uss A 1.8 20 100
TAR8DO5K 3 2‘8 @1 kHz TAR8SHO5K B 2:8 50 150
A 2.9 A 1.5 30 100
TAR8DO6K B 79 TAR8HO6K B 55 50 150
A 3.0
TAR8DO7K E 3.0
A 2.8
TAR8DO08K B 285

Usage Precautions

A bypass capacitor should be connected to the NOISE pin for stable operation; the recommended value is 0.0047 uF or higher.

All devices in this catalog built in over-current protection and only bipolar LDO regulators build in thermal shutdown. These features are not
intended to keep the devices within their absolute maximum ratings.

Toshiba recommends that the specific datasheets be checked and that devices always be used within their absolute maximum ratings.

33



5 | Magnetic Sensors

[. Digital-Output Magnetic Sensors: TCS10/11 and TCS20 Series

The TCS10SPU/NPU/DPU, TCS10SLU/NLU/DLU, TCS11DLU and TCS20DPR/DLR/DPC/DLC are digital-output magnetic
sensors that are switched on and off by the magnetic field of a permanent magnet. The TCS10x and TCS20x magnetic sensors
are available with push-pull or open-drain output. These devices are ideal for non-contact open/close sensing for a variety of
applications such as cell phones, notebook PCs and electric home appliances.

H Features M Product Lineup
® Detects the South-Pole, North-Pole or both polarities. n
® Push-pull or open-drain output LTI D:é?i:ff ‘ Magolerffi; "X Package
® | ow power consumption TCS10SPU Push-pull
® Package CST6C (ultra-thin) TCS10SLU S | Open-drain
UFV (physically similar to SC-88A) TCS11SLU Inverting output, Open-drain
SOT-23F (physically similar to SOT-23) TCS10NPU Push-pull Bon:
TCS10NLU N | Open-drain E-SFQ?T MWp) | ypy
TCS11NLU Inverting output, Open-drain | 0.8 mT (Typ.)
H Typical Characteristics (TCS10/11 Series) TCS10DPU Push-pull
® Supply voltage: 2.3t0 3.6 V TCS10DLU SIN | Open-drain
® Average current consumption TCS11DLU Inverting output, Open-drain
5.5 pA typ. (single detection) TCS20DPR Push-pull gcle;nT .
8.5 uA typ. (double detection) TCSZODLR open-drain Borr: /| SOT-23F
® Magnetic flux density i 2.0 mT (Typ.)
(Operating point) Bon: 2.5 mT (max) TCS20DPC Push-pull Bon: )| cstoc
(Releasing point) Borr: 0.3 mT (min) TCS20DLC Open-drain 102Hr:nT o)

H Typical Characteristics (TCS20 Series)

o Supply voltage: 2.310 3.6 V B Switching Configuration

® Average current consumption: 7.3 uA (typ.) at Vcc= 2.3V Example of South-Pole Detection
® Magnetic flux sensitivity: N
TCS20DPR / DLR Magnet ——— S
(Operating point) Bon: 4.4 mT (max) o
(Releasing point) Borr: 0.9 mT (min) Field Operating Distance
TCS20DPC / DLC k k
(Operating point) Bon: 3.8 mT (max) bigraoupst - NN

(Releasing point) Borr: 0.3 mT (max) Magnetic Sensor

Magnetic Flux Density ‘ Output
Bon VoL
BorrF Vor M)

Note: High-impedance state for magnetic sensors with an open-drain output

When the flux density exceeds Bon as the S pole of a magnet
moves toward a sensor, its output voltage changes from High to
Low.

When the flux density drops below Borr as the S pole of a
magnet moves away from a sensor, its output changes from
Low to High.

H Application Example

Clamshell Cell Phone Sliding Cell Phone

Magnet —» N Magnet (. J\
Slide
<~———|__ Magnet ]
|JDigitaI-Output Magnetic Sensor |

Dlgltal Output Magnetic Sensor /L

/ Magnet —=E Oéi
v
3 3
B BE B BE
B BB B BB
Digital-Output —>= & 0 # Digital-Output —»=§J 0 #|
Magnetic Sensor Magnetic Sensor _J
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H Representative Characteristics Curves

<TCS10 Series>
Operating Characteristics (South-Pole Detection) Pulse Current Consumption (South-Pole Detection)
\Y
OTT Vec=2.31t03.6V lee Vec=2.31t036V
\ Ta=25°C A Ta=25°C
VoH _
Al/fopr (fopr = 25 Hz)‘

Operating current —
High Sensitivity
(BonS = 1.8 mT (Typ.) /
(BorrS = 0.8 mT (Typ.)

BH

A

VoL Average current --;-- -

| I —~
N-Pole 0.8 1.8 S-Pole >

BorrS BonS N i
Low power consumption e

lcc = 5.5 uA (Typ.)
atVecc=2.3t0 2.7V

Magnetic Flux Density

<TCS20 Series>
Operating Characteristics (Double Detection) Pulse Current Consumption (Double Detection)
Vour Ve =2.3103.6V Ve =2.3103.6V
A Ta=25°C lcc Ta=25°C
A
VoH
1/fopr (fopr = 25 Hz)
Operating current —
/ A A \
BH BH
VoL Average current-_7-- -
| | | | >
N-Pole BonN BoreN |0 BorrS Bons S-Pole
Magnetic Flux Density Low power consumption T o
Icc = 7.3 uA (Typ.)
atVcc =23V
B Package Dimensions
<UFV> Unit: mm <SOT-23F> Unit: mm <CST6C> Unit: mm
1.15 +0.05
ol
D0 0.42% 008 +0.08 8
- 0.05 0177 505 <l i
+0.1 2 i
— ] 0.3 005 [13 n
| <[ 8 e — ~ - i
2| g St B o 3
o| o 8t ] S + g ——
N oy | ] :,I \Q—Oc o) ]: = = 3 )
- - ™ =]
S Li_ll S 0.90 § S
1701 0.95|[0:95 H B LS
3
29+0.2 o|S
. 2.10+0.1 A . o 095 ¥0.03
= So
o oo
S | 1006 25 HEBE
~ —1 L - 0.16 © —
IS -0.05 3 @ 0.05 +0.03
=] 0.45 0.15 +0.03
8
o
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5 | Magnetic Sensors

H Magnetic Sensor Locations (For Reference Only)

Pins 2 and 4 should be connected
to ground.

<UFV> Unit: mm <SOT-23F> Unit: mm <CST6C> Unit: mm
Top View
6 5 4
0.49
Sensor Element SensorzEIement Sensor Element
> 0.2 mm 1.45 0.2mm?
0.85 (0.2 mm?)
e [113 \
= V= & L5
] 0.75
| 0 4
O i - 15 | s
- 1] 2L ] : -
1 2 3 kB
Sensor Element Cross-Sectional View
0|15
NS 0.8 o7sT| F
[ T —] 0.18} 1038
115 | —_—
0.18
H Application Circuit Example
<UFV> <SOT-23F> <CST6C>
Vce
Vcc
0.47 uF > 4 7 NCNC
(note)l 3 6
1L T2 T3
NC
1 2 1
Vout i
1:Vour 0.47 uF 123 1:Vour
2:GND1 (note) l Vee  Vout NC 2:GND
3:NC 3:NC
4: GND2 1:Vce Vout 4:NC
5:Vcce 2:Vout 5:NC
3: GND 6:Vcce

Note: A 0.47 uF capacitor should be connected near the device.
This condition will not guarantee successful operation.
Check the performance through evaluation using the actual application to set the condition.
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Analog Switch

[. Low-Ron Analog Switches in a Tiny Package (CST6C): TCFS101FC, TCFS201FC

B Key Characteristics (at Vcc = 3.6 V, Ta = 25°C)

Characteristic TCFS101FC (SPST) TCFS201FC (SPDT)
Ron Flatness 0.3 Q (Typ.) 0.5 Q (Typ.)
On-Resistance (Ron) 1.0 Q (Typ.) 1.9 Q (Typ.)
Total Harmonic Distortion (THD) 0.003% (Typ.) 0.005% (Typ.)
Operating Voltage Range (Vcc) 1.65t0 3.6V 1.65t03.6V
Maximum Output Current 120 mA 120 mA
Package CST6C (1.15 x 1.50 x 0.38 mm) CST6C (1.15 x 1.50 x 0.38 mm)

A Vcc OUT/IN A Vcc COMMON

Pin Assignments (top view)
e

IN/OUT GND NC Ch1 GND Cho

Note: SPST = Single Pole, Single Throw, SPDT = Single Pole, Double Throw

H Application Example: TCFS201FC (SPDT)
The low on-resistance of the TCFS201FC makes it suitable for audio selector applications.

Application Example

Speaker A
Audio Q}_ L L
Signal o .
N spemars o, : ]j
R

Output Selection'
L
Audio

Signal B

Pl °F

Audio O L
Signal A |\ 5T —
ol e |
Audio vl
Signal B O
5 TR
Input Selection '
M Outline Dimensions of the Ultra-Small CST6C Package with Metal Contacts on the Bottom
(1.15 mm x 1.50 mm x 0.38 mm)
Unit: mm
15+005
0.95 + 0.03
3 0 ‘1 2 3
J | o gz OO
o
8 HT
+ © T 0
[Te) o (=]
i 0 L o
+
0 B 3
—' B
INEse) 6 5 4
- .99 0.15 + 0.03
£
— [mm] — g
=] Weight: 2.0 mg
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[/ | Op Amp and Comparator ICs

AW Low-Noise CMOS Op Amp TC75S63TU

Toshiba has added the TC75S63TU featuring low equivalent input noise voltage to its CMOS op amp portfolio. Housed in a tiny
package, it is ideal for applications that amplify a weak signal from a vibration sensor, etc.

M Features

® Low equivalent input noise voltage:7.8 nV/+/Hz typ. at Voo = 3.3 V, f = 1 kHz
® Small phase delay: -2.5 degree typ. at Vob = 3.3V, f = 2 kHz

® Small package: UFV (2.0 x 2.1 x 0.7 mm)

® Suited to amplify a weak signal from a vibration sensor, etc.

® Operating voltage range: 2.2t0 5.5V

M Electrical Characteristics (at Vbp = 3.3 V,Vss = GND, Ta = 25°C)

Characteristics Test Condition
Common mode input voltage CMViN Rs = 1 kQ, RF = 100 kQ 0 - 2.4 \%
Common mode input signal rejection ratio CMRR ViNn=0to 2.4V 60 80 - dB
Supply voltage rejection ratio SVRR Vop = 2.2 t05.5V 60 80 - dB
Supply current {[>]) - - 500 650 uA
Equivalent input noise voltage VNI f=1kHz, AV = 40dB, Rs = 100 Q, RF = 10 kQ2 - 7.8 - nVivHz
Phase delay [0} f=2kHz - 25 - degree

H Equivalent input Noise Voltage (at Vbp = 3.3 V,Vss = GND, Ta = 25°C)

100

10 100 1000
Frequency (Hz)

Equivalent input Noise Voltage (nV/VHz)

New Small Package CMOS Op Amp TC75S56FC, TC75S58AFC, TC75S59AFC

CST6C: Ultra-Small Package with Electrodes on the Bottom
Size: 1.15 mm (H) x 1.50 mm (W) x 0.38 mmt. Reduction of 67% mounting area of the ESV package.

B CST6C Package Dimensions B Comparators in the CST6C Package
1.15 +0.05 Unit: mm Part Number ‘ Function
d TC75S56FC Ultra-low-Iop comparator (Iop = 10 uA)
g 0 TC75S58AFC Open-drain comparator (Iop = 10 uA)
ae é |] TC75S59AFC Open-drain comparator (Iop = 100 wA)
Y i

0.20 £0.03

00 8
ot a
[ 3
0B Bl
(=3
@
g o
— 0.95 £0.03
M N R
0 0
9 0.05 +0.03
& 0.15+0.03
8
S 045 Weight: 2.0 mg
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Output Power-Down Protection
TC75S58AFE(Ibp = 10 wA)/TC75S59AFE(Iob = 100 wA)

The TC75S58AFE and TC75S59AFE are new versions of the TC75S58 and TC75S59

respective with output power-down protection.

M Features
® Translation to a voltage higher than Vbp (see Figure 1)

® \/oltage application to the OUT pin allowed even when Vbob = 0 V (see Figure 2)
(Note: The output can tolerate a voltage up to the rated absolute maximum voltage.)

B Key Characteristics (at Vop =3.0 V, Vss = 0 V,Ta = 25°C)

® Operating current: Ibb = 10 uA(TC75S58AFE)/Iob = 100 nA(TC75S59AFE)

® Open-drain output
® Small package: ESV (1.6 mm x 1.6 mm)

Open-Drain Comparators TC75S58AFE, TC75S59AFE

Figure 1: Level-Shifting from 1.8 V to 3.6 V

Vop=1.8V 36V

ING)
IN(+) ouT

Figure 2: Voltage Application Allowed
When Voo =0V

Voo=0V 36V

IN(-)
IN(+) ouT

Input and Output Full Range Op Amps TC755101F/TC75S101FU/TC75S101FE Series

Full-Range Input/Output and Low Input Offset Voltage Version of the Existing TC75S51F/FU
TC75S101FU (USV package), TC75S101F (SMV package) and TC75S101FE (ESV package)

M Key Characteristics (at Voo = 3.0V, Vss = 0 V,Ta = 25°C)
® Supply voltage range: 1.5V to 55V

® Common-mode input voltage range: Vss to Vop (Full-range input)

@ Output voltage: Vox = Vop/ VoL = Vss (Full-range output)
® [nput offset voltage Vio = 3 mV (max)

H Product Lineup

® |Input bias current Il = 0.1 pA (typ.)
® Current consumption: Iob = 63 uA (typ.)
® Push-pull output

Ml Characteristics Comparisons with Existing Devices
B Absolute Maximum Ratings

Characteristic TC75S101FU TC75S51FU

Symbol

Power supply

+3.0V, 6.0V
voltage

Vob, Vss 35V, 7.0V

Differential input

voltage DVIN 6.0V

7.0V

Part Number ‘ Package ‘ Marking ‘Pin Configuration

TC755101F (Sc_hi\"”'gm_m =,
single | TC758101FU | (  ISV | S

TC75S101FE ESV |1N|;|) V':lzllﬁ('f

B TC75S101: Common-Mode Input Voltage vs.
Input Offset Voltage

CMVIN-Vio TC75S101FU vs TC75S51FU
@Vop/Vss =1.5V/-1.5V, CMVIN =-1.5V to 1.5V, Ta = 25°C

3

1

| Tc75S101: !

Full-range input

N

1
TC75S51FU: —»I’
Full-range operation,
is impossible. .

-

-
T

'
[N

Input offset voltage, Vio(mV)
N} o

'
w

-1 -05 0 1 15
Common-Mode Input Voltage, CMVIN (mV)

e
o

*These waveforms only represent typical device characteristics
and are not necessarily guaranteed.

Operating supply +0.75V to £2.75V

voltage range orl5Vto 55V

M Electrical Characteristics (at Vob = 3V, Vss = GND, Ta = 25°C)

Characteristic | Symbol | TC75S101FU | TC75S51FU
Input offset voltage Vio +3 mV(Max) +10 mV (Max)
Common-mode CMVIN | Full range (Vss to Vbp) 0to2.5V
input voltage
Power consumption [[>}) 63 uA (Typ.) 60 uA (Typ.)
Input offset voltage |[e] 0.1 pA (Typ.) 1 pA (Typ.)
Input bias current Il 0.1 pA (Typ.) 1 pA (Typ.)
\(’gggﬁel 09:;:;‘ Gv 110 dB (Typ.) 70 dB (Typ.)
\%‘?{;‘;"e"r"eggg’:ﬂ'?&fé CMRR 66 dB (Typ.) 65 dB (Typ.)
Srgj‘;z'tﬁ’of";?f SVRR 90 dB (Typ.) 70 dB (Typ.)




[ | Op Amp and Comparator ICs

- Product Lineup (CMOS Type)

® The TC75S63TU low-noise op amp is a new addition to our portfolio of op amps.
® The TC75S101F/FU/FE op amp operates over the full input and output ranges.
® The TC75S58AFE/59AFE and TC75S58AFC/59AFC comparators feature output power-down protection.

M Single Circuit SMV: (F type: SOT-25, SC-74A), USV (FU type: SOT-353, SC-88A), ESV(FE type: SOT-553), CST6C(FC type)

Function ‘ Comparators ‘ Op Amps
TC75S56F
Part | TC75S56FU | 1Cro007F | 1C75558F |TC75S58AFE| TC75S59F |TC75S59AFE|1orooolF | TC79S54F | TCTSSSSF | roz55g0r | TC75S101R
Number | TC75S56FE | 1G/2997FU | 1c75558Fy | TC75S58AFC | TC75S59FU [TC75S59AFC| G /200 1FU | TC75S54FY | TC75S55FY | 10755605y |TC755101FU
TC75S56FC TC75S57FE TC75S51FE | TC75S54FE | TC75S55FE TC75S101FE
Marking TC TD TE TG TF TH SC SE SF SH SJ
: ) Single/dual | Outputpoverdown |  Single/dual | Oufputpoverdown |  Single/dual ingle/dual ingle/dual ingleldual ——|Fulkrange inputloutpu;
pgwgrli/ggﬁly pc?wgrlilgﬁab pover Suppy protecton; povier Supply:; protecion; Power Supply; | POVeT g power Supply, POV SUBRY. | o ofset vohge;
Features | push-oull out l;t' ush-oull out ljlt' open-drain  [Singlefdual power supply;  open-drain  |Singleldual power supply; low-voltage low-voltage operation; | low-voltage operation; h\gh.slew rate; low bias current;
ph Ip P t P | P ’t) ! output; open-drain output; output; open-drain output; operation; ultra-low current ultra-low current high fT; singlefdual
4 crgr']gl:"’m%:irgﬁn cgr\fgﬁlrjnr;r;ir;n ultra-low current | ylyadow curent low current ow current wide dynamic consumption; consumption; | low-voltage operation; | power supply;
consumption consumption consumption consumption range wide dynamic range | wide dynamic range | low current consumption| low-voltage operation
Operating 1.8to7V/ 15t07V/ 1.8t07V/ 15t05.5V/
Voltage +0.9t0 +3.5V +0.75t0 £3.5V +0.9t0 £3.5V +0.75 to £2.75V
emnenm 10 uA 100 uA 10 pA \ 10 pA \ 100 pA 100 uA 60 uA 100 uA | 10 yA | 330 A 63 uA
Vob ouT Voo ouT
01 [ o[t
*Internal
Connections|
IRl L] LeLls
IN(-) Vss IN() IN#) Vss  IN(-)

] New product

M Single Circuit: UFV (TU type)

*The internal connection diagrams only show the general configurations of the circuits

Note: The input pin assignments of the single op amps and comparators differ.
The pin assignments of the dual op amps and comparators are identical.

M Dual Circuit: SM8 (FU type), US8 (FK type)

Function ‘ Low-Noise Op Amps Function ‘ Comparators ‘ Op Amps
Part | 1075561TU | TC75S63TU part |TC75W56FU|TC75W57FU| TC75W58FU| TC75W59FU| TC75W51FU| TC75W54FU| TC75W55FU| TC75W60FU
Number Number | TC75W56FK | TC75W57FK | TC75W58FK | TC75W59FK | TC75W51FK| TC75W54FK| TC75W55FK | TC75W60FK
Marking SN SP Marking 5W56 5W57 5W58 5W59 5W51 5W54 5W55 5W60
Low equivalent | Low equivalent i Y= T
input noise input noise ! . Single/dual Single/dual Single/dual 0! 0! )
Features| \jtage 5oltage gwgrleslg uall . gwegrleslguall | power supply; | power supply; | power supply; |  power supply; povier supply; poversupply
Low Iop Low Iop Feat Esh- l OT: yl;t‘ Esh- ul OFLF: yl; ¢ | open-drain open-drain low-voltage | low-voltage operation; low-voltage operation; | high slewrate;
Eo—— CEMITES [ put; | push-p! Al output; output; operation; ultra-low current | ultra-low current high T
q d ultra-low current | low current : f ion: ion: ion:
Input Noise consumption consumption ultra-low current | low current wide dynamic consumption; consumption; low-voltage operation;
Vc()_:_tage 15 nV/VHz 7.8 nV/VHz consumption consumption range wide dynamic range | wide dynamic range (low current consumption
yp.
Of=1kHz) Operating 18107 VI 15107 VI 18107V
Ovpelgatlng 221055V 221055V Voltage +0.9to +3.5V +0.75t0 £3.5V +0.9 to*3.5V
oltage . b . b
Current Current
Dissipation| 230 A 500 pA Dissipation 20 uA ‘ 200 uA ’ 20 uA ‘ 200 uA 120 uA 200 uA ‘ 20 uA ‘ 660 pA
Voo OUT IN(-) IN(+) Voo OUT IN(-) IN(+)
Voo ouT
s [ o[L L[l e o[ [ [1[1o[
*Internal *Internal
Connections Connections
L] L0 1|_| |_|z|_|3|_|4 1|_| |_|2|_|3|_|4
ING) Vs ING) OUT ING) IN() Vss OUT ING) ING) Vss

B Packaging

Toshiba
Package Name

ESV
(SOT-553)

‘ (SOT-353, SC-88A) ‘

*The internal connection diagrams only show the general configurations of the circuits

MV
(SOT-25, SC-74A)

CST6C ‘

USs8
(SOT-765)

Unit: mm

SM8
(SOT-505)

Packege

16

B

1.15

I
1.5}__D

Dimensions

Photos are real size.
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Product Lineup (Bipolar Type)

Ml Single Circuit: SMV (F type SOT-25, SC-74A)

M Dual Circuit: SM8 (FU type)

Function‘ Comparators ‘ Op Amps Function‘ Comparators ‘ Op Amps
Part Part
Number TA75S393F TA75S01F TA75S558F Number TA75W393FU TA75W01FU TA75W558FU
Marking TA SA SB Marking 5W393 5W01 5W558
Single/dual Single/dual Single/dual Single/dual
Features power supply; power supply; Dual power supply Features power supply; power supply; Dual power supply
open-collector output | unity gain capability open-collector output | unity gain capability
Operating 2to036V/ 3to 12V/ Operating 2to36V/ 3to 12V/
Voltage 11018V +1510 46V =Y Voltage +110 +18V +15t0 6V {0 Y
P P
pa 0.4 mA 0.4 mA 25mA i 0.8 mA 0.7 mA 4mA
T {I‘_‘Izlggg:)’ {mggg? TA75558 e {mggg? {I‘_‘Jlggg? TA75558
Products (4558) Products (4558)
(LM2903) (LM2804) (LM2903) (LM2804)
Ve OUT IN(-) IN(+) Vee OUT IN(-) IN(+)
Vce ouT Vce ouT 8 7| 16| |5 8 7| 6| |5
e e (L] (L]
*Internal *Internal
Connections Connections ! !
1|_| |_|2|_|3 1|_| |_|2|_|3 1|_| |_|2U3|_|4 1|_| |_|2 3|_|4
ING) Vee ING) IN) Ve ING) OUT IN (=) IN(+) Vee OUT IN(-) IN (+) Vee

*The internal connection diagrams only show the general configurations of the circuits.
Note: The input pin assignments of the single op amps and comparators differ. The pin assignments of the dual op amps and comparators are identical.

Comparisons of CMOS and Bipolar Op Amp Characteristics
Toshiba offers ultra-small op amps in CMOS and bipolar technology, each of which offers particular characteristics.
The CMOS op amp series was specifically designed for low-voltage operation and low power supply current.
Therefore, compared to the bipolar op amps, the CMOS op amps can substantially reduce power dissipation.
The following table compares the principal characteristics of Toshiba’s representative bipolar and CMOS op amps.

Part Number ‘
Characteristic

Operating supply voltage

CMOS Op Amps ‘ Bipolar Op Amps
TC75S54F TC75S55F TA75S01F
18t0 7.0V 1.8t0 7.0V 3.0t0 12.0V

Power supply current (Typ.)

100 uA (Vop = 3 V)
80 uA (Vob =1.8V)

10 uA (Vob =3 V)
8 uA (Vop = 1.8 V)

400 uA (Vec =5 V)

Input bias current (Typ.)

1pA (Vob =3V)

1 pA (Vop =3V)

45 nA (Vcc =5V)

Maximum output voltage

Vop-0.1 V
(Voo =3V, RL =100 k)

Vop-0.1 V
(Voo =3V, RL=1MQ)

34V
(Vcc =5V, RL=2kQ)

Source current (Typ.)

200 uA (Vob =3 V)
160 uA (Vop = 1.8 V)

20 uA (Vop =3V)
16 A (Vop = 1.8 V)

40 mA (Vcc =5V)

Sink current (Typ.)

700 uA (Vop =3 V)
600 uA (Vop = 1.8 V)

450 A (Voo = 3 V)
400 uA (Voo = 1.8 V)

20 mA (Vcc =5V)
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Small-Signal Diodes

m Switching Diodes

The internal connection diagrams only show the general configurations of the circuits.

Electrical
Characteristics [l 4 < * ‘ ® | @ ’ o o 0 ‘ ' ’
(Ta = 25°C) ' ‘ ‘ ’
valto [ur| Esc | usc VESM usQ S | Esv | usv | MY | ES6
) [(mA) (ns) (S0D-523) |(S0D-323) (S0T723) (SOT:313) (SOT553) | (SOT-353) (Sc_m)v (SOT563)
188307
30 |100 | — Kl
155412 | 158379
80 | 100 | — Iﬁ @
155360 | 155300 | 1SS181 HN4D01JU | 1SS308 |HN1DO1FE |HN1DO1FU |HN1DO1F
1.6 rl rl rl
80 | 100
A Y B & EIBEIED
I =] [N |} =] =]
158361CT | 1SS361FV| 1SS361 | 155301 | 1SS184 HN4D02JU | 1SS309 |HN1D02 FE|HN1D02FU | HN1DO2F
80 |100| 1.6 - A A A A
A5 A ) A H H EBEEIED
159362FV |(155362) | 155302 | 155226 HN1D04FU
80 100 16 | | | [ul —
|18 29 A A A EX
I .} I =] I .} I =]
188387CT 158387 | 155352 155193 HN2DO1JE (HN2DOIFU) | (HN2DO1F)
158427 135196 | 155382 | 155272 (HN2DO2FU)
g0 | 100| .6
(80) | Typ. 155187
155190
HNDO3FU | HN1DO3F
1.6
80 | 100
. (BIET
155336
7.0
80 |200 1o @
158337
80 | 200 | 6:0
Typ.
155403 15S370 | 1SS250 1SS306
30
&= FE) |5
185397 | 158311 155399 HN2DO3F
400 | 100 | 500
Typ.
155398
400 100 | 2%°
o

42



Features

Absolute Electrical Characteristics

Maximum
Ratings

(Ta = 25°C)

m Schottky Barrier Diodes (SBDs) in a 2-pin Package

The internal connection diagrams only show the general configurations of the circuits.

@

L

@

ESC
(SOD-523)

usc
(SOD-323)

155389 155367
10 [100[0.23/ 0.3 | 5 | 20 | 10 b b
023 — | 5|20 10 1SS416CT 1SS416
0.38] 0.5 [100 50 | 30 B4 L
100 DSF01S30SC
—|o03|10| 7 |10 -
CTS521 DSF521CT CES521 Cus521
200(0.45| 0.5 200 30 | 30
s = b et
§ CBS05F30 CUSO05F30
30 |500{0.38[0.45 |500| 50 | 30 ] b
DSF07S30U
700/0.39[0.45|700| 50 | 30 =
CUSO08F30
800/ 0.4 |0.45|800| 50 | 30 b
CUS10F30
1000{0.43| 0.5 [1000| 50 | 30 b
-8 033 — |1 1SS413 1SS405 1SS406
= 2(20(50(038] — [5]05]|20
=8 0.50(055] 50 e e e
DSR01S30SC
o |30 (10003705 |10/035) 10 o]
§ 30 |200los2! 05 loool 5 | 30 CTS520 DSR520CT CES520 CUS520
1SS388 188357
o |40 |100]0.54| 0.6 |100| 5 | 40
g b e
3 036] — |10 1SS417CT 158417
& |40 100 5 | 40
0.56]0.62 100 B4 e
20 200122 =12 L g | 0 155424
0.42| 05 |200 e
s 20 |p0pl 022l = | 5 | 20 | 10 158421
g 0.44| 0.5 [200 30 | 30 e
g 036| — | 5 “ 155420CT 155420
z 5
2 3012900055056 200 B4 e
016] — [1 155404
20 |300[0.22| — [10] 50 | 20
0.38]0.45 300 e
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Small-Signal Diodes

m Schottky Barrier Diodes (SBDs) in a Package with 3 to 6 Pins

The internal connection diagrams only show the general configurations of the circuits.

ADSOE | 16 ctical Characteristics
(Ta=25°C)

Maximum
Ratings

Features

0.23

10 |100

0.3

0.35

05

100

20

v

VESM
(SOT-723)

SSM
(SOT-416,SC-75)

&

usM
(SOT-323,SC-70)

188395

4

S-Mini
(SOT-346,SC-59)

1SS394

4

©

UsQ
(SOT-343)

1SS384

10

1SS385FV

1SS385

1SS378

188377

1SS372

A

1SS374

0.23

20

10

0.38

Low-VF

05

100

50

30

1858422

100

0.3

10

10

30
2000.45

0.5

200

30

30

500 0.4

0.45

500

50

30

0.33

20|50 |0.38

Low-IR,
High-speed

0.50

0.55

0.5

20

HN2S03T

155402

10 |50 |0.63

100

0.5

10

188321

30 (100/0.37

0.5

10

0.35

10

Low-Ir

30 [200/0.52

0.6

200

30

30 (500| 0.5

0.55

500

30

30 (700/0.39

0.45

700

50

30

30{700| 0.5

Improved VF-Ir
tradeoff

0.55

700

30

40 (100 |0.54

Standard

0.6

100

188322

155294

155383

40

1SS393

Fiy

188392

1SS396

0.36
40 {100

10

0.56

0.62

100

40

1SS423

0.23

20 200
0.42

0.5

200

50

20

0.22
30 200

20

10

0.44

0.5

200

30

30

0.36

30 200

High-lo, Low-VF

0.52

0.6

200

30

0.16

20 (300/0.22

10

0.38

0.45

300

50

20

1SS401

Z)
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Features

Low-VF

ADSOE | 16 ctical Characteristics

Maximum
Ratings

10 {100

0.23

(Ta = 25°C)

03|5

0.35

20

0.5 {100

10

The internal connection diagrams only show the general configurations of the circuits.

SMQ

(SOT-24,SC-61)

1SS391

*

ESV
(SOT-553)

¢

ES6
(SOT-563)

o

USs6
(SOT-363,SC-88)

HN2S01FU

iz

4

SM6
(SOT-26,SC-74)

HN2SO01F

iz

HN2S05FU

111

100

30

0.23

10

0.38

0.5 100| 50

30

03|10 7

10

200

0.45

0.5 [200| 30

30

500

0.4

0.45[500, 50

30

Low-IR,
High-speed

20 |50

0.33

0.38

0.50

0.55|50

20

HN2SO03FE

[15]

HN2S03FU

[z

Low-Ir

10 |50

0.63

1 [100| 0.5

10

30 |100

0.37

0.5(10/0.35

10

30 [200

0.52

0.6 [200| 5

30

30 [500

0.5

0.55/500 5

30

Improved VF-Ir
tradeoff

30 (700

0.39

0.45(700| 50

30

30 700

0.5

0.55[700, 5

30

Standard

40 |100

0.54

0.6 [100| 5

40

1SS319

HN2S02JE

HN2S02FU

[2z]

40 |100

0.36

0.56

0.62100

40

High-lo, Low-VF

20 [200

0.23

0.42

50
0.5 |200

20

30 200

0.22

10

0.44

0.5 [200| 30

30

30 [200

0.36

0.52

0.6 [200

30

20 [300

0.16

0.22

10| 50

0.38

0.45300)

20

HN2S04FU

[z
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Small-Signal Diodes

m New Product Information

Schottky Barrier Diodes with an Improved Vr-Ir Tradeoff

M Features

® | ow leakage current and low forward voltage due to the use of a new circuit configuration
® High withstand voltage and large current

Tradeoff Line
100
.
z ~ Predecessor
= — ]
;’ 10 — — =
o — - S\
™ e
I ] SN
& New Devices N
® 1 —— =
& ~ —
p—
\‘
* Comparison between devices with the same
0.1 junction area
0.15 0.2 0.25 0.3
VF@IF = 10 mA (V)
M Product Lineup F— T - :
Pa be R o) A A Pa age
P a @ A\ a DVR
CUSO05F30 30 500 0.38 0.45 500 50 30 USC (SOD-323)
CBSO05F30 30 500 0.38 0.45 500 50 30 CST2B
CUSO08F30 30 800 0.4 0.45 800 50 30 USC (SOD-323)
CUS10F30 30 1000 0.43 0.5 1000 50 30 USC (SOD-323)
[ New product
B Package Dimensions M Land Pattern Example
Unit: mm Unit: mm Unit: mm Unit: mm
0.15 ., USC(SOD-323) CST2B USC(SOD-323) CST2B |,
= N
7 v 23 _ Sy
%‘ = 8 N < =t
0.05 3 B - [ & o 2 ‘
2 S 1.7 - fo 1=} o ; =
25+0.2 0.8 T oI
0.9 9 '
o m [ Jtoss 08 0
A L For reference only. Be sure to verify device mountability.
H Typical Characteristics (CUS10F30)
IF-VF IR-VR
1000 == — 10000
F
7
// 717 0TS
Ta=75°C
. 7~ / = a= /o>t
< <
E —
g 100 ,'/ ,'/ 7 < 100
o Taz75c 417/ = :
c = c T
7 : 25
E] / / 3 10 ——
O o ]
25°C Q
° / / ]
© y / GL)
S 10 v i v y 3 = |
e 7 F _o5oc @ i
7 / i
/I / I' 25‘ c
0.1 -25°
AW ARN ===
1 / / / 0.01
0 0.1 0.2 0.3 0.4 0.5 0 5 10 15 20 25 30
Forward Voltage VF(V) Reverse Voltage VR(V)

*These waveforms only represent typical device characteristics and are not necessarily guaranteed.

46



m IF-VF Characteristics

Low-VF
(CUSO05F30
CBSO05F30
CVJ10F30)

Low-VF
(CES521

Cus521

CTS521) Low-VF
(DSF01S30SC)
1000 7 37 1 | T
200 - ' - \ » Ta=25C
500 High-lo, Low-VF (15S404) / \.
300 Low-Vr (1SS416) / A
-VE /
100 |Low-Vr (155367) | % &H@m Low-Iz (DSRO1S30SC) |
: =~ (CES520 @
[C ' ' cuss20 |
50 CTS520)
Low-VF -
7
Z 30 (CUS08F30 _
£ CUS10F30) '
L P 7z
'q::' s Standard (15S417)
5 10 BE
g —7 ﬂow—lrz (1ss321) | ;
(e} N .
) . .
5 g
I Improved Vr-Ir tradeoff ’—\ ,"
3 (DSFO7S30U) 5 Standard (15S357) | -
. 4
A v
7 .
7! \’
4
1 ne ] i
. g =t
’ 7 General diod
0.5 <+
|Low-Ir, High-speed (1SS406)|  .°
0.3 ) S
;
0.2 L
0 0.1 0.4 0.5 0.6 0.7 0.8
Forward Voltage, VF (V)
—— CES520/CUS520/CTS520 —— CUSO08F30/CUS10F30 155416 -=- - General diodes ~ -—— 155357
—— CES521/CUS521/CTS521  ===-- DSF01S30SC —— 188417 - — 188321 —— 155404
—— CUSO05F30/CBSO05F30/CVJ10F30 ~ —— DSRO01S30SC == DSF07S30U ---- 155406 —— 155367

*These waveforms only represent typical device characteristics and are not necessarily guaranteed.

H Application Examples of Schottky Barrier Diodes

I Battery reverse-connection prevention B Memory backup circuits
B!
| 4 |
>| A 4
Application | Portable audio, POWTr L L Load ggfg (;?12 Fes
equipment | digital still cameras supply T 2 |Memory cell ohones
and camcorders circuit E IC p
3 |

Il DC-DC converters

M Solar battery circuits Vo

P

1 Application Calculators, wqtches,
- personal organizers,

equipment solar radios, etc.
N
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Small-Signal Diodes

m ESD-Protection Diodes

ESD-protection diodes are designed to absorb electrostatic B System Interface Protection
discharge (ESD) energy that is introduced from I/O ports and
travels through the connector onto the system board. The ESD |
ESD-protection diodes thus provide protection against
ESD-induced system malfunction and/or damage to ICs. Connector IC
A XA X X ‘ ’ 74 “_1'""1 type
4-in-1 type - GND line

H ESD Clamping Performance
Toshiba’s ESD-protection diodes are specifically designed for suppression of ESD-induced transients to protect against system
malfunction and/or damage to ESD-sensitive ICs

With no ESD protection diode With an ESD protection diode
T ESD
\n Clamping
M,
AN O—o—O
O ; O
™~
-~ Device tested:
DF3A6.8FE (standard type)
Test conditions:
VERT :100 V/div VERT : 100 V/div IEC61000-4-2 (contact discharge)
HORIZ : 50 ns/div HORIZ : 50 ns/div

The above graphs are provided for reference only and show the typical ESD-limiting performance of 6.8-V diodes.

M ESD Protection Diode Selection Guide

Toshiba offers a wide range of ESD protection diodes suitable for various applications.

ESD Protection Level (kV)
Signal Frequency (IEC 61000-4-2, Contact Discharge)

HDMI

RE antennas 500 MHz — 10 GHz Extreme High Speed Type

USB 2.0 -
High-speed memory 10 MHz — 500 MHz Ultra High Speed Type

IV cards 500 KHz — 10 MHz Super High Speed Type

Signal Speed

100 KHz — 500 KHz High Speed Type

Audio lines

General-purpose 1 KHz — 100 KHz Standard Type
power supplies
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B Standard Type
ESD Immunity
(IEC 61000-4-2,
Contact Discharge)
@VR Min
- DF2S4.7FS - 4.7 5 1 51 0
- DF2S5.1FS - 5.1 - - -
DF2S5.6CT DF2S5.6FS - 5.6 1 35 40 0
DF2S6.2CT DF2S6.2FS - 6.2 25 5 32 0 +30 kv
DF2S6.8CT DF2S6.8FS - 6.8 0.5 5 25 0
DF2S8.2CT DF2S8.2FS - 8.2 0.5 6.5 20 0
- DF2S10FS - 10 > 05 8 16 0
- DF2S12FS DF2S12FU 12 0.05 9 15 0 +20 kv
DF2S16CT DF2S16FS - 16 0.5 12 10 0
DF2S18CT - - 18 0.5 14 10 0 +12 kv
DF2S20CT DF2S20FS - 20 0.5 15 9.0 0
DF2S24CT DF2S24FS - 24 0.5 19 8.5 0 +10 kv
DF2S30CT DF2S30FS - 30 2 0.5 23 7.0 0 +8 kv

IR Max (WA)

ESD Immunity
(IEC 61000-4-2,
Contact Discharge)
Min

DF2S3.6SC 0
DF2S5.1SC 5.1 1 3.5 25 0
DF2S5.6SC 5.6 1 83 - 0
5 +8 kV
DF2S6.2SC 6.2 1 5 16 0
DF2S6.8SC 6.8 0.5 5] 15 0
DF2S8.2SC 8.2 0.5 6.5 10 0

SMV us6
(SOT-25) | (SOT-363)

VESM
(SOT-723)

USM
(SOT-323)

S-Mini
(SOT-346)

ESV
(SOT-553)

usv

(SOT-353) ESD Immunity

(IEC 61000-4-2,

: : : : : : : Discharge)
4 a < 3 3 5 ¥ ®
1.2mm | 2.0mm | 2.9mm | 1.6mm| 2.0mm | 2.9mm | |2.0mm| T
I ! f 1 F 1 I 1 F 1 I 1 f 1 2.0mm
DF3A3.3CT | DF3A3.3FV | DF3A3.3FU - DF5A3.3JE | DF5A3.3FU | DF5A3.3F - 33| 5 |20|10(115| O
DF3A3.6CT | DF3A3.6FV | DF3A3.6FU - DF5A3.6JE | DF5A3.6FU | DF5A3.6F - 36| 5 |10|10|110| O
- - DF3A4.3FU - - - - - 43| 5 |10 |18 |100| O 130 KV
DF3A5.6CT | DF3A5.6FV | DF3A5.6FU | DF3A5.6F | DF5A5.6JE | DF5A5.6FU | DFSA5.6F DF8A5.6FK|56 | 5 | 1 |[25|65 | O -
DF3A6.2CT | DF3A6.2FV | DF3A6.2FU | DF3A6.2F | DF5A6.2JE | DF5A6.2FU | DF5A6.2F DF8A6.2FK|6.2 | 5 | 1 [3.0|55 | 0
DF3A6.8CT | DF3A6.8FV | DF3A6.8FU | DF3A6.8F | DF5A6.8JE | DF5A6.8FU | DF5A6.8F | DF6A6.8FU | DF8A6.8FK| 6.8 | 5 | 05|50 | 45 | O
- - - - - DF5A12FU - - 12 | 5 |0.05( 9 |26 | O +20 kV
* DF3A 3.3V 100 uA at 1.5V, DF3A 3.6 V 100 A at 1.8 V The internal connection diagrams only show the general configurations of the circuits
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Small-Signal Diodes

M High-Speed Type

4

0 ® n . D
oo _ 61000-4
£ € ontact D arge
e |8 ) :
- LI N a VR a
| 1.6mm| | 2.0mm| 5 A . 3
DF5A3.6CJE | DF5A3.6CFU | 3.6 5 100 1.8 52 0
DF5A5.6CJE | DF5A5.6CFU | 5.6 5 1 3.5 29 0 +30 kV
DF5A6.2CJE | DF5A6.2CFU | 6.2 5 1 3 25 0
DF5A6.8CJE | DF5A6.8CFU | 6.8 5 0.5 5 23 0 +25 kV

The internal connection diagrams only show the general configurations of the circuits

5-in-1
use
(SOT-363) ESD Immunity
(IEC 61000-4-2,
Contact Discharge)
Min
|2.0mm|
N 1
DF7A5.6CFU - 5.6 5 1 2.5 34 0 +30 KV
DF7A6.2CFU | DF7A6.2CTF | 6.2 5 1 3 28 0 B
DF7A6.8CFU - 6.8 5 0.5 5 26 0 +25 kV
The internal connection diagrams only show the general configurations of the circuits

H Super-High-Speed Type

O O O O O A 5 D
el | el el ot | el sty | el st < Dische
: : | ol 8 G |8 ()
c\g — © — @ R DVR
- o - T Ny oo Ny TGO d <
!1.2mm ! !Z.Omm! |1.6mm !Z.Omm! ! 2.9mm! 3 A . 3
- DF3A5.6LFV | DF3A5.6LFU | DF5A5.6LJE | DF5A5.6LFU - 5.6 5 | 10 | 35| 8 0
- DF3A6.2LFV | DF3A6.2LFU | DF5A6.2LJE | DF5A6.2LFU - 6.2 5 25 | 50 | 65 0 +8 kV
DF3A6.8LCT | DF3A6.8LFV | DF3A6.8LFU | DF5A6.8LJE | DF5A6.8LFU | DF5A6.8LF | 6.8 5) 05 | 5.0 6 0
[ New product The internal connection diagrams only show the general configurations of the circuits
H Ultra-High-Speed Type
ale
A 0 D
61000-4
[]@
< <@ ~ DIR DVR PVR
° | _Lomm s |._zomm I 2.0mm : a a
2
(DF2S6.8UFS)
2.5
DF2S6.8UCT DF2S6.8UFS | DF3A6.8UFU 5.3 1 0.5 5.0 (DF3A6.8) 0 +8 kV
1.6(Typ.)
(DF2S6.8UCT)

[ New product

The internal connection diagrams only show the general configurations of the circuits

B Extreme High-speed Type

o e ESD Immunity
e R € r (IEC 61000-4-2,
£ i;;:;i £ ::; Contact Discharge)
2 oo 3 @Vr Min

oo

1/0 GND 1/0 I/01GND I/02]

1 2 3 1 2 3

1.15mm 2.0mm
DF6F6.8MCTC DF6F6.8MTU

[1 New product

The internal connection diagrams only show the general configurations of the circuits
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H Bidirectional Type

ESD Immunity
(IEC 61000-4-2

g
1]

[—re—{] pe—]

]
1.0mm ! 1.0mm I 1.6mm

DF2B6.8CT DF2B6.8FS DF2B6.8E

0.8mm

0.6mm
0.6mm

The internal connection diagrams only show the general configurations of the circuits

H Integrated EMI Filter

ESD Immunity
(IEC 61000-4-2,
Contact Discharge)
Min

0.6mm 1.1mm
DF3S6.8ECT DF6D6.8ECTF
[ New product The internal connection diagrams only show the general configurations of the circuits

[. Application Circuit Example

M DVI/HDMI Connector

Host (DVD Player, Notebook PC, etc.) Display (LCD Monitor, Flat-Screen LCD Television, etc.)
DF6F6.8MCTC DF6F6.8MCTC
Transmitter =i ]?@ ! ]?@ Receiver
IC 2] 2h—»f—E] IC
‘3 B gt '3 ST
Tx0- Rx0-
Tx0+ Rx0+
Data Tx1- Rx1- Data
Graphics CLK X1+ Rx1+ CLK
Controller V sync Tx2- Rx2- V sync
H sync Tx2+ Rx2+ H sync
CLK- CLK-
CLK+ CLK+
+5V +5V
1 ] 6} 1 ] {6}
v_| e v | e

Note: In HDMI applications, pin 5 of ESD protection diodes should be left unconnected.
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Small-Signal Transistors

m General-purpose Transistors

L 4 ® 4

fSM VESM S-Mini ESV usv SMV S6 ES6 usée SM6
Classification | VE© (SOT-723) (SOT-416, SC-75) | (SOT-323, SC-70) (SOT-346, SC-59) | (SOT-553) | (SOT-353, (SOT-25, SC-74A) (SOT-963) (SOT-563) (SOT-363, SC-88) (SOT-26, SC-74)
82 NPN | PNP | NPN | PNP | NPN | PNP | NPN | PNP | NPN | PNP NPN | PNP |PNP+NPN| NPN NPN | PNP |PNP+NPN|  NPN PNP [PNP+NPN| NPN PNP  |[PNP+NPN| NPN PNP | PNP +NPN PNP | PNP +NPN
N 0] O @) (0] ) ) o ]
A A 2SA1873 | A HN1CO1FE | HN1AO1FE - HN1CO1FU | HN1AO1FU | HN1BO1FU | HN1CO1F | HN1AO1F | HN1BO1F
50 | 150 — — — — 25C6026MFV | 25A2154MFV| 25C4738 | 2SA1832 | 25C4116 | 2SA1586 | — = = 25C2712 |2SA1162 (HN4BO1JE| 25C4944 N 25C4207 | 2SA1618 — — — = u] = o) = = o] > =
General- TTCA116FU |TTA1586FU HNAAS6JU HN2COIFE | Lo notrE | HN1B04FE | HN2COTFU | ynopgqry | HNTBOAFU|_— hnsasgr | HNGBOIF
purpose HN3C67FE HN3C56FU HN3B02FU
[e] O [0
HN1C26FS | HN1A26FS | HN1B26FS
50 | 100 o e e s e e o s o e e e e s s = e e e s s e = o s e
25C6026CT | 25A2154CT | 25C6026 | 25A2154 HN2C26FS | HN2A26FS
X X
— — - - — - — - 2SC4117 | 2SA1587 | — - - 25C2713 [2SA1163 - - - ﬁN4COGJ ﬁN4A06J ﬁN4BOGJ - - - - - - - - - HN3C51F | HN3A51F -
Low noise | 120 | 100 a N
- - - - - - - - - - - - - 25C3324 [2SA1312 - - - HN4C51J | HN4A51J - - - - - - - - - - - - -
(¢)
30 (500 | — = = = = = = —  |25C4118 [2SA1588 | — - — |25C2859 |2SA1182 | — - - - - ﬁN4Bo4J - - - - - - - - - - - HN1BO04F
General-
purpose @) @)
50 | 500 — — - - — - - — - - — - — 25C3325 [2S5A1313 - - - - - - - - - - - - - - - HN1CO7F | HN1AO7F -
A O
12 | 400 |2SC5376CT |25A1955CT | — - 25C5376FV | 25A1955FV | 25C5376 | 25A1955 - - - - - - - —  |HN4CO05JU - - - - - - - HN1CO05FE - - - - - - - -
Low.
saturation | 12 | 500 - - - - - - - - 25C5233 | 2SA1954| — - - 25C5232 [2S5A1953 - - - - - - - - - - - - - - - - - -
voltage S
15 | 800 - - - - - - - - - - - - - - 2SA1362 - - - - - - - - - - - - - - - - HN1AQ2F -
20 |1500| — — — - - - - - - - 25C6133 | 2SA2214| — - — — — — — — — — — — — - - - - - - - -
20 |2500] — - - - - - - - - - —  |25A2215| — - - - - - - - - - - — - - - - - - - - -
25080 — | = | = | = | = | = | = |=|=1]=1+= — | — |2C3265|25A1298| — | — — | HacosyHNanos)|  — - - - - - - - - - - - -
High 30 | 800 - - - - - - - - - - - - - —  |2SA1621 - - — — — — — — — — — - — - — — - -
current 30 (3000 - - - - - - - - - - 25C6134 - - - - - - - - - - - - - - - - - - - - - -
50 |1000| — - - - - - - - - - 25C6135 - - - - - - - - - - - - - - - - - - - - - -
50 |1700 - - - - - - - - - - - 25A2195 - - - - - - — - - - - - - - - - - - - - -
50 |2500| — - - - - - - - - - 25C6100 - - - - - - - - - - - - - — — — — — — — — —
High
breakdown| 50 |150 | — - - - - - - - - - - - - —  [2SA1620| — - — — — - — - - - — — - — - - — -
voltage
@) )
Muting | 20 |300 | — - - - - - - — |2sca213| — - - —  |25C3326| — - - - - - - - - - - - - HN1CO3FU| — - HN1CO3F - -
High-voltage _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
switching 400 || B8 25C3138
High
breakdown| 300 |100 - - - - - - - - - - - - - 2S5C4497 | 2SA1721 - - - - - - - - - - - - - - - - - -
voltage
Strobe 10 |3000 — - - - - - - - - - - — |2SC5766| — - - — — — — — — — — — — — — — — — — —
. . . . 16x1.2 . f
Package Size : 0.8x 0.6 (3 pins) | 1.2 x 0.8 (3 pins) q . 2.0x1.7 (3 pins) [29x1.6 B ¥ B - 1.0 x 0.8 (6 pins) 1.6 x 1.2 (6 pins) . .
(Mold) 1.0 x 0.6 (3 pins) Flat lead Flat lead 1.6 x 0.8 (3 pins) [2.0 x 1.25 (3 pins) Flat load e 2.9x1.5(3pins) | (5 pins) [2.0x1.25 (5 pins) 2.9 x 1.6 (5 pins) Flat lead Flat lead 2.0 x 1.25 (6 pins) 2.9 x 1.6 (6 pins)
Uliite G Flat lead
[: New product
O : Point-symmetrical connections
[1: Parallel connections
X : Cascaded connections
~: Common emitter
A : Common base
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Small-Signal Transistors

m Bias Resistor Built-in Transistors (BRTSs)

eneral-Purpose Tvbe
00
=
ackag (SOT-723) (SOT-416, SC-75) (SOT-323, SC-70) OT-346 9
Pola P PNP P PNP = PNP P PNP
ComEiths
[ [
R1 R1
R!nte_r?al v v
Wy I T [
R1 R2
4.7 4.7 RN1101MFV RN2101MFV RN1101 RN2101 RN1301 RN2301 RN1401 RN2401
10 10 RN1102MFV RN2102MFV RN1102 RN2102 RN1302 RN2302 RN1402 RN2402
22 22 RN1103MFV RN2103MFV RN1103 RN2103 RN1303 RN2303 RN1403 RN2403
47 47 RN1104MFV RN2104MFV RN1104 RN2104 RN1304 RN2304 RN1404 RN2404
2.2 47 RN1105MFV RN2105MFV RN1105 RN2105 RN1305 RN2305 RN1405 RN2405
4.7 47 RN1106MFV RN2106MFV RN1106 RN2106 RN1306 RN2306 RN1406 RN2406
10 47 RN1107MFV RN2107MFV RN1107 RN2107 RN1307 RN2307 RN1407 RN2407
22 47 RN1108MFV RN2108MFV RN1108 RN2108 RN1308 RN2308 RN1408 RN2408
a7 22 RN1109MFV RN2109MFV RN1109 RN2109 RN1309 RN2309 RN1409 RN2409
4.7 L RN1110MFV RN2110MFV RN1110 RN2110 RN1310 RN2310 RN1410 RN2410
10 e RN1111MFV RN2111MFV RN1111 RN2111 RN1311 RN2311 RN1411 RN2411
22 % RN1112MFV RN2112MFV RN1112 RN2112 RN1312 RN2312 RN1412 RN2412
a7 % RN1113MFV RN2113MFV RN1113 RN2113 RN1313 RN2313 RN1413 RN2413
1 10 RN1114MFV RN2114MFV RN1114 RN2114 RN1314 RN2314 RN1414 RN2414
2.2 10 RN1115MFV RN2115MFV RN1115 RN2115 RN1315 RN2315 RN1415 RN2415
4.7 10 RN1116MFV RN2116MFV RN1116 RN2116 RN1316 RN2316 RN1416 RN2416
10 4.7 RN1117MFV RN2117MFV RN1117 RN2117 RN1317 RN2317 RN1417 RN2417
47 10 RN1118MFV RN2118MFV RN1118 RN2118 RN1318 RN2318 RN1418 RN2418
1 ® RN1119MFV RN2119MFV
100 100 RN1130MFV RN2130MFV
100 % RN1131MFV RN2131MFV
200 i RN1132MFV RN2132MFV
*The internal connection diagrams only show the general configurations of the circuits.
eneral-Purpose pe
. Vceo (V) 0
00
ackag (SOT-553) (SOT-353, SC-88A) O 4 OT-56
Pola D PNP P PNP D PNP = DNP DNP P P PNP D DNP
*Internal 10 0 nno

Connections 0 0 0 . Fim2 oon nono §
B Rilp| RI:R2 RS fRe:
o og O oo
nonon R23RT R23RT onn

(A RifR2 4R 3Ryl Rif R2 Y97 RS IR R1iRy [ SIS R1,

nte

Resistors ot ooy R2ZRT R2 [R2;
(kQ) O oo OO U

R1 R2 (Common emitter) (Point-symmetrical) (Point-symmetrical)| (Point-symmetrical) (Parallel)

4.7 4.7 RN1701JE | RN2701JE | RN1701 RN2701 RN1501 RN2501 RN1901FE | RN2901FE | RN4901FE | RN4981FE | RN1961FE | RN2961FE
10 10 RN1702JE | RN2702JE | RN1702 RN2702 RN1502 RN2502 | RN1902FE | RN2902FE | RN4902FE | RN4982FE | RN1962FE | RN2962FE
22 22 RN1703JE | RN2703JE | RN1703 RN2703 RN1503 RN2503 | RN1903FE | RN2903FE | RN4903FE | RN4983FE | RN1963FE | RN2963FE
47 47 RN1704JE | RN2704JE | RN1704 RN2704 RN1504 RN2504 | RN1904FE | RN2904FE | RN4904FE | RN4984FE | RN1964FE | RN2964FE
2.2 47 RN1705JE | RN2705JE | RN1705 RN2705 RN1505 RN2505 | RN1905FE | RN2905FE | RN4905FE | RN4985FE | RN1965FE | RN2965FE
4.7 47 RN1706JE | RN2706JE | RN1706 RN2706 RN1506 RN2506 | RN1906FE | RN2906FE | RN4906FE | RN4986FE | RN1966FE | RN2966FE
10 47 RN1707JE | RN2707JE | RN1707 RN2707 RN1507 RN2507 | RN1907FE | RN2907FE | RN4907FE | RN4987FE | RN1967FE | RN2967FE
22 47 RN1708JE | RN2708JE | RN1708 RN2708 RN1508 RN2508 | RN1908FE | RN2908FE | RN4908FE | RN4988FE | RN1968FE | RN2968FE
47 22 RN1709JE | RN2709JE | RN1709 RN2709 RN1509 RN2509 | RN1909FE | RN2909FE | RN4909FE | RN4989FE | RN1969FE | RN2969FE
4.7 e RN1710JE | RN2710JE | RN1710 RN2710 RN1510 RN2510 | RN1910FE | RN2910FE | RN4910FE | RN4990FE | RN1970FE | RN2970FE

10 © RN1711JE | RN2711JE | RN1711 RN2711 RN1511 RN2511 | RN1911FE | RN2911FE | RN4911FE | RN4991FE | RN1971FE | RN2971FE
22 o RN2712JE

47 o RN2713JE

1 10 RN2714

*The internal connection diagrams only show the general configurations of the circuits.
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General-Purpose Type

Vceo (V)
(SOT-363, SC-88) (SOT-26, SC-74)
Polarity PNP + NPN NPN + PNP PNP + NPN
*Internal R 100 00n
Connections %E% ;ﬁ r;‘g %ER‘%
R2 R1 R2 ['R23 R2zpT
Internal %%% %’—% R23R1 R23p7 RS 2 ;&‘iﬂé R2 3R1)
Resistors s = o ou [EpuEE] O ou REIRT O ou
(k) o0 T oo 0 U0
R1 R2 (Point-symmetrical) (Parallel) (Point-symmetrical)
4.7 4.7 RN1901 RN2901 RN1961 RN2961 RN4901 RN4981 RN1601 RN2601 RN4601
10 10 RN1902 RN2902 RN1962 RN2962 RN4902 RN4982 RN1602 RN2602 RN4602
22 22 RN1903 RN2903 RN1963 RN2963 RN4903 RN4983 RN1603 RN2603 RN4603
47 a7 RN1904 RN2904 RN1964 RN2964 RN4904 RN4984 RN1604 RN2604 RN4604
2.2 a7 RN1905 RN2905 RN1965 RN2965 RN4905 RN4985 RN1605 RN2605 RN4605
4.7 47 RN1906 RN2906 RN1966 RN2966 RN4906 RN4986 RN1606 RN2606 RN4606
10 47 RN1907 RN2907 RN1967 RN2967 RN4907 RN4987 RN1607 RN2607 RN4607
22 47 RN1908 RN2908 RN1968 RN2968 RN4908 RN4988 RN1608 RN2608 RN4608
a7 22 RN1909 RN2909 RN1969 RN2969 RN4909 RN4989 RN1609 RN2609 RN4609
4.7 o RN1910 RN2910 RN1970 RN2970 RN4910 RN4990 RN1610 RN2610 RN4610
10 © RN1911 RN2911 RN1971 RN2971 RN4911 RN4991 RN1611 RN2611 RN4611
22 oo RN4612
47 0 RN1973 RN1673
1 ©
2.2 © RN2975

*The internal connection diagrams only show the general configurations of the circuits.

eneral-Purpose Type 0 aturatio
oo 0
PO - 0
Pola 5 BNP e S D oNP D ONP 5 N D ONP
*Internal
Connectlonsmmr‘ 0o 0o L L1 0o 0o 0o 00 o OO
Rlzpy R1z o R1: o RL R1 RIZ[R1 RI[R1 Rizpy Riz Ry Riz gy
Internal
Re(sklg)ors i i M RZ Rr2 R2 1o R2 Tr2 %% %gg ?%%
O OO [ [ I — T 0 O [ [ [ O OO
R1 R2
4.7 4.7 RN1901AFS | RN2901AFS | RN4981AFS | RN1101FS RN2101FS RN1961FS RN2961FS RN1901FS RN2901FS RN4981FS
10 10 RN1902AFS | RN2902AFS | RN4982AFS | RN1102FS | RN2102FS | RN1962FS | RN2962FS | RN1902FS | RN2902FS | RN4982FS
22 22 RN1903AFS | RN2903AFS | RN4983AFS | RN1103FS | RN2103FS | RN1963FS | RN2963FS | RN1903FS | RN2903FS | RN4983FS
a7 47 RN1904AFS | RN2904AFS | RN4984AFS | RN1104FS | RN2104FS | RN1964FS | RN2964FS | RN1904FS | RN2904FS | RN4984FS
2.2 47 RN1905AFS | RN2905AFS | RN4985AFS | RN1105FS | RN2105FS | RN1965FS | RN2965FS | RN1905FS | RN2905FS | RN4985FS
4.7 47 RN1906AFS | RN2906AFS | RN4986AFS | RN1106FS | RN2106FS | RN1966FS | RN2966FS | RN1906FS | RN2906FS | RN4986FS
10 47 RN1907AFS | RN2907AFS | RN4987AFS | RN1107FS | RN2107FS | RN1967FS | RN2967FS | RN1907FS | RN2907FS | RN4987FS
22 47 RN1908AFS | RN2908AFS | RN4988AFS | RN1108FS | RN2108FS | RN1968FS | RN2968FS | RN1908FS | RN2908FS | RN4988FS
a7 22 RN1909AFS | RN2909AFS | RN4989AFS | RN1109FS | RN2109FS | RN1969FS | RN2969FS | RN1909FS | RN2909FS | RN4989FS
4.7 00 RN1910AFS | RN2910AFS | RN4990AFS | RN1110FS | RN2110FS | RN1970FS | RN2970FS | RN1910FS | RN2910FS | RN4990FS
10 ES RN1911AFS | RN2911AFS | RN4991AFS | RN1111FS | RN2111FS | RN1971FS | RN2971FS | RN1911FS | RN2911FS | RN4991FS
22 % RN1912AFS | RN2912AFS | RN4992AFS | RN1112FS RN2112FS RN1972FS RN2972FS RN1912FS RN2912FS RN4992FS
47 o RN1913AFS | RN2913AFS | RN4993AFS | RN1113FS | RN2113FS | RN1973FS | RN2973FS | RN1913FS | RN2913FS | RN4993FS

*The internal connection diagrams only show the general configurations of the circuits.
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Small-Signal Transistors

B Small-Signal Transistors in Ultra-Small CST Packages

0 a atio eneral-Purpose pe
Veeo (V)
cmm) | s | 50 | s | s | 0 | 100 | 60 |

Pola P PNP D PNP P PNP P PNP
*
Internal COLr:]tg{:rt}glns 1 1 T R15 T i R15 T 1 ;i i R15 i
Resistors W % % r% g r% W W g r%
(k) R2 R2 Rz [R2zRY| R2 R2zRL R? R R2 [R23R1
R1 R2 1 2 1 2 1 2 3 1 2 3 1 2 1 2 1 2 3
4.7 4.7 RN1101CT | RN2101CT | RN1961CT | RN2961CT | RN1101ACT | RN2101ACT
10 10 RN1102CT | RN2102CT | RN1962CT | RN2962CT | RN1102ACT | RN2102ACT
22 22 RN1103CT | RN2103CT | RN1963CT | RN2963CT | RN1103ACT | RN2103ACT
47 47 RN1104CT | RN2104CT | RN1964CT | RN2964CT | RN1104ACT | RN2104ACT
2.2 47 RN1105CT | RN2105CT | RN1965CT | RN2965CT | RN1105ACT | RN2105ACT
4.7 a7 RN1106CT | RN2106CT | RN1966CT | RN2966CT | RN1106ACT | RN2106ACT RN49P2ACT
10 a7 RN1107CT | RN2107CT | RN1967CT | RN2967CT | RN1107ACT | RN2107ACT
22 47 RN1108CT | RN2108CT | RN1968CT | RN2968CT | RN1108ACT | RN2108ACT
47 22 RN1109CT | RN2109CT | RN1969CT | RN2969CT | RN1109ACT | RN2109ACT
4.7 o RN1110CT | RN2110CT | RN1970CT | RN2970CT | RN1110ACT | RN2110ACT
10 % RN1111CT | RN2111CT | RN1971CT | RN2971CT | RN1111ACT | RN2111ACT
22 o RN1112CT | RN2112CT | RN1972CT | RN2972CT | RN1112ACT | RN2112ACT
47 g RN1113CT | RN2113CT | RN1973CT | RN2973CT | RN1113ACT | RN2113ACT

*The internal connection diagrams only show the general configurations of the circuits.

H Dual BRTs in 5-Pin ESV and USV Packages

Vceo (V)

Ratings
Constituent Devices *Internal Connections
____ Package ESV usv
Internal Resistors ™ (SOT-533) (SOT-353, SC-88A)
R1(kQ) | R2 (ko)
4.7 — Qi RN1310
a7 — RN47A1JE RN47A1 o5 RNSATE
22 22 Qi RN1303
> > RN47A2JE RN47A2 Q2 RN2303 I
10 10 Qi RN1302
10 0 RN47A3JE RN47A3 &5 RIGE0E .
47 47 Q1 RN1304 Q1 Q2
0 e RN47A4JE RN47A4 a2 RN2307 B L
47 47 Qi RN1304
N 0 RN47A5JE RN47A5 Q@ RN2316 LI T
10 10 Qi RN1302
47 10 RN47A7JE Q2 -12V/-100 mA Low Vcesay
10 10 Qi RN1102
10 47 RN47ABJE Q2 High hEF (-30 V/-100 mA)
100 100 Qi RN1130MFV
100 100 RNA47A6 Q2 RN2130MFV

*The internal connection diagrams only show the general configurations of the circuits.
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Bias Resistor Built-in Transistors (BRTs)
M Dual BRTs in the 6-Pin fS6 Package

NIEMARESISIONS Part Number Vero (V) Rallilos Ic (mA) Constituent Devices *Internal Connections
a7 a7 20 50 af RN1104FS AL
RN49A6FS S dalrn
47 47 -20 50 Q2 RN2106FS S
47 47 .20 50 a1 RN2104FS e
RN49J2FS @ 2
47 47 20 50 Q2 RN1104FS I_Rllel_lRf‘lz_l
47 47 -50 50 a1 RN2904AFS L0
RN49J2AFS a o
R2
47 47 50 50 Q2 RN1904AFS o
a7 a7 20 50 a1 RN2104FS LI
RN49J7FS @t b
R1:
47 47 20 50 Q2 RN1104FS e el

*The internal connection diagrams only show the general configurations of the circuits.

M Dual BRTs in the 6-Pin ES6, US6 and SM6 Packages

——___ Package ES6 Constituent Devices Internal Connections

Internal Resistors~——__ | (SOT-563) | (SOT-363, SC-88) | (SOT-26, SC-74)

R1(ko) | R2(ka)
22 47 Q1 RN2305
- o RN49A1FE RN49A1 2 RN1308 .
22 22 RN46A1 [e]} RN2303 RIE ro
10 10 Q2 RN1302 olh%oz
22 47 Q1 RN2305 e
a7 a7 RN49A2 Q2 RN1304 o o
0.47 10 Q1 RN2325A
10 — RN49A4FE Q2 RN1111
10 10 Q1 RN1107 i
RN49A5 Ql#bltzﬁ@
R2 zR1
22 10 Q2 RN2327A gl

*The internal connection diagrams only show the general configurations of the circuits.

H BRTSs for Mute Switch Applications

High Current Muting 0 0
R q
Ic (mA) 00
o
S UsM S-Mini S-Mini POk ?
9 (SOT-323, SC-70) (SOT-346,SC-59) (SOT-346,SC-59) C:*rg][gégglns [ ]
Polari Internal
*al [ [ Re(?(igs_zt)o " Rz R2Le 2
AN R i
“\_Connections (NPN) (PNP) TR T 1T 1] (Common emitter)
R1 R1
Internal B B 22 | = RN1544
Re(?('fzt)‘“s \\ R2 *The internal connection diagrams only show the general
R1 | R2 £ £ B High-hFE BRTs configurations of the circuits.
1 1 RN1321A RN2321A RN1421 RN2421 0 40/-30
2.2 2.2 RN1322A RN2322A RN1422 RN2422 Raling Ic (mA) 00/-100
47 | 47 RN1323A RN2323A RN1423 RN2423 = -
10 10 RN1324A RN2324A RN1424 RN2424
0.47 10 RN1325A RN2325A RN1425 RN2425 '*' |
1 | 10 | RN1326A | RN2326A | RN1426 | RN2426 L S —
R2)
2.2 10 RN1327A RN2327A RN1427 RN2427 RInte;rnal Eﬂlﬁ%
56 | = RN1441 N L e
10 ®© RN1442 R1 R2 (Parallel) (Point-symmetrical)
2 | o« RN1443 22 | RN2972HFE RN4992HFE
2.2 ot RN1444 *The internal connection diagrams only show the general
*The internal connection diagrams only show the general configurations of the circuits. configurations of the circuits.
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m Multi-Chip Discrete Devices
Semi-Custom MCDs

Toshiba offers semi-custom multi-chip devices, which can be tailored to suit your unique needs. These devices help to reduce
external component count, thus saving board space and cost.

Transistors MOSFETs

Semi-Custom MCD
[1 1 [

BRTs Schottky and Switching Diodes

B MCDs in 5-Pin ESV, USV and SMV Packages and 6-Pin ES6, US6 and SM6 Packages

Part Number Unit: mm Ratings
ESV ES6 usv useé SMV SM6
(1.6x1.6 mm) | (1.6x1.6 mm) | (2x2.1 mm) (2x2.1mm) | (2.9x2.8 mm) | (2.9x2.8 mm)
(SOT-553) | (SOT-563) | (SOT-353) | (SOT-363) | (SOT-25) | (SOT-26) .
*Internal Connections (SC-88A) (SC-88) (SC-74A) CCISHSI_IIUEHI Voltage Features
evices W)
Tl D T D laveord - | [u[25A1958 veeo| 12 ic|-400] et et
NP + Nch #l ) Q2|25K1829 | Vos | 20[Io| 50| &5 Vse e (Vo =15Vman
Al e C laccorol = | L |Qu[2841958 | veso az[ic]-eco Lergmmennirmse
Q2[SSMBKAFU| Vos | 20) o] 100| 1t sy
ooo BRT (PNP;
Q1| RN2310 |Vceo| -50|lc|-100| ERT(ENE)
PNP(BRT) + N-ch - - - HN7G02FU - - ¥ gate dri =
Mﬂ Q2| 28K1829 | Vos | 20|Io| 50| fon %o fypy "~ ¥ "™
o] L I Q1| 251954 | Voso 12| Ic| 40| Stgater A gt
(BRT) B B B v B B Q2| RN1307 |Vceo| 50| Ic| 100| BRT(ONEN)
Ege R1=10kQ, R2 = 47 k@
O 0] BRT (PNP)
Q1| RN2101 |Vceo| -50| Ic|-100] gy -7 ko, r2 = 47k
PNP(BRT) +N-ch - - - HN7GO05FU - -  gate dri h=
( QZ 25K1830 \bs 20! Ip 50 %2n\/:gzaéegda;gl)(wh—1.5Vmax)
) Q1|2SA1955F | Veeo| -12| Ic |-400 | St i ol ent svitencs.
PNP+NPNERT)| P>t/ | —  |HNTGOGFE| - | HN7GOGFU| - - BRT (NPN)
i Q2|RN1104F |Vceo| 50| Ic| 100] ry =47 ko, 2 = 47 ko
11l
FR2] Ql 25C5376F Vceo| 12|lc| 400| Low-saturation NPN transistor
NPN + NPN(BRT) iy - - - |HN7GO7FU| - -
ﬁlﬁ Q2|RN1115F | Veeo| 50/ Ic| 100| BT0FY0 ro 10k
eenegrn| U5 |~ [WwcoerE - _ _ _ |Qx[25A1954 |veeo| -12]1c|-500] S Chentsnnches
L Q2| RN1306 |Veeo| 50| Ic| 100| RFLOTR ro- 471
000 BRT (NPN)
Q1|RN1104F |Vceo| 50|1c| 100| py =47 ke, 2 = 47k
NPN(BRT) + N-ch —  |HN7GO9FE| - - - - F s
i i@ Q2|SSM3K15FS | Vos | 30| Io| 100| Zon%s g V=12V ™9
1111
Q1 2SA2214 |Vceo| -20| Ic [L500| High-current PNP transistor
NPN + NPN (BR ar——K - - - - - HN7G11F
0 ilg;&i Q2| RN1102 |Vceo| 50|Ic| 100| BREOFM ry o 10ka
[l []
1 23C2712 Vceo| 50|Ic| 150| General-purpose NPN transistor
NPN + NPN (BRT) mﬂ - - - - HN4G01J - Q BRT (NPN)
o Q2|RN1103F |Veeo| 50|Ic| 100| ry =97 ke, R2 = 22k
. Q1| 1SS352 | VR | 80|lo| 100| General-purpose: high-speed switching
Smg:l(;(sjlegnal D'E:H}z B B B B - - Q2|2SC4666 |Vceo| 50| Ic| 150 | High-hre NPN transistor
+ ) o
Ql 133352 VR 80(lo| 100 General-purpose; high-speed switching
NPN - - - - - HN2EO2F .
Q2[2SC4116 |Vceo| 50| Ic| 150| General-purpose NPN transistor
s PII\IIP_+ | HNZEDSF Q1[2SA1587 |Vceo |-120| Ic |-100| High-Vceo PNP transistor
- a1 D1 — — — — —
mgiozlegna 0 Q2| 1SS352 | VR | 80|lo| 100| General-purpose; high-speed switching
Smal-signa | N - = = ~ |HN2Eosy| - |QL BN2304 |voeo] -50|lc|-100| R ke -aric
diodg Q2| 1SS352 | VR | 80|lo| 100| General-purpose; high-speed switching
5 1| 1SS417 | VR | 40|lo| 100| Schottky barrier diode (standard type)
Smi:l|’\|5'l:’gn§|R§l_BD+ Q‘[%Tﬁjjm HN2EO7JE| - - - - - B BRT (PNP)
(BRT) Q2|RN2104MFV | Voeo| -50] 1c | 100| BRTENR
1 New product *The internal connection diagrams only show the general configurations of the circuits.
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ist of Devices Fabricated

{side Japan

B Small-Signal Diodes
M Switching Diode and Schottky Barrier Diodes

Part Number Package Part Number PG
Toshiba JEITA - Toshiba JEITA =

1SS413 fSC = = 1SS396 S-Mini SC-59 SOT-346
1SS416 fSC - - 1SS398 S-Mini SC-59 SOT-346
1SS417 fSC = - HN4DO01JU usv SC-88A SOT-353
1SS387 ESC SC-79 SOD-523 HN4D02JU usv SC-88A SOT-353
1SS388 ESC SC-79 SOD-523 HN1DO1FU Us6 SC-88 SOT-363
1SS389 ESC SC-79 SOD-523 HN1DO02FU uUse6 SCc-88 SOT-363
1SS405 ESC SC-79 SOD-523 HN1DO3FU use6 SC-88 SOT-363
1SS420 ESC SC-79 SOD-523 HN1DO04FU use SC-88 SOT-363
1SS421 ESC SC-79 SOD-523 HN2DO1FU Us6 SC-88 SOT-363
1SS424 ESC SC-79 SOD-523 HN2S01FU uUse6 Sc-88 SOT-363
DSF521 ESC SC-79 SOD-523 HN2S02FU Use6 SC-88 SOT-363
DSR520 ESC SC-79 SOD-523 HN2S03FU use SC-88 SOT-363
1SS352 usc SC-76 SOD-323 HN2S04FU Us6 SC-88 SOT-363
1SS357 usc SC-76 SOD-323 HN2S05FU uUse6 Sc-88 SOT-363
1SS367 usc SC-76 SOD-323 HN1DO1FE ES6 SC-107C SOT-563
1SS403 usc SC-76 SOD-323 HN1DO02FE ES6 SC-107C SOT-563
1SS404 usc SC-76 SOD-323
1SS406 usc SC-76 SOD-323 i i

1SS361FV VESM SOT-105AA SOT-723 ¥ ESD-Protection Diodes

1SS385FV VESM SOT-105AA SOT-723 . . Package
1SS360 SSM SC-75 SOT-416 . ° oshiba A
1SS361 SSM SC-75 SOT-416 DF2S10FS fSC = =
1SS362 SSM SC-75 SOT-416 DF2S12FS fSC - -
1SS385 SSM SC-75 SOT-416 DF2S16FS fSC = =
1SS422 SSM SC-75 SOT-416 DF2S20FS fSC - -
1SS423 SSM SC-75 SOT-416 DF2S24FS fSC = =
1SS300 USM SC-70 SOT-323 DF2S30FS fSC - -
1SS301 UsMm SC-70 SOT-323 DF2S5.6FS fSC = =
1SS302 USM SC-70 SOT-323 DF2S6.2FS fSC - -
1SS322 UsM SC-70 SOT-323 DF2S6.8FS fSC = =
1SS370 Usm SC-70 SOT-323 DF2S6.8UFS fSC - -
1SS372 UsMm SC-70 SOT-323 DF2S8.2FS fSC = =
1SS378 USM SC-70 SOT-323 DF2B6.8FS fSC - -
1SS393 USM SC-70 SOT-323 DF2S12FU usc SC-76 SOD-323
1SS395 UsMm SC-70 SOT-323 DF2S6.8FU usc SC-76 SOD-323
1SS397 Usm SC-70 SOT-323 DF3A3.3FV VESM SOT-105AA SOT-723
1SS401 USM SC-70 SOT-323 DF3A5.6FV VESM SOT-105AA SOT-723
1SS412 UsM SC-70 SOT-323 DF3A6.2LFV VESM SOT-105AA SOT-723
1SS181 S-Mini SC-59 SOT-346 DF3A6.8FV VESM SOT-105AA SOT-723
1SS184 S-Mini SC-59 SOT-346 DF3A6.8LFV VESM SOT-105AA SOT-723
1SS187 S-Mini SC-59 SOT-346 DF3A3.3FU usm SC-70 SOT-323
1SS190 S-Mini SC-59 SOT-346 DF3A3.6FU UsM SC-70 SOT-323
1SS193 S-Mini SC-59 SOT-346 DF3A4.3FU Usm SC-70 SOT-323
1SS196 S-Mini SC-59 SOT-346 DF3A5.6FU UsM SC-70 SOT-323
1SS226 S-Mini SC-59 SOT-346 DF3A5.6LFU usm SC-70 SOT-323
1SS250 S-Mini SC-59 SOT-346 DF3A6.2FU UsM SC-70 SOT-323
1SS294 S-Mini SC-59 SOT-346 DF3A6.2LFU UsM SC-70 SOT-323
1SS307 S-Mini SC-59 SOT-346 DF3A6.8FU UsM SC-70 SOT-323
1SS311 S-Mini SC-59 SOT-346 DF3A6.8LFU Usm SC-70 SOT-323
1SS321 S-Mini SC-59 SOT-346 DF3A6.8UFU UsM SC-70 SOT-323
1SS374 S-Mini SC-59 SOT-346 DF3A8.2FU UsM SC-70 SOT-323
1SS377 S-Mini SC-59 SOT-346 DF3A8.2LFU UsM SC-70 SOT-323
1SS379 S-Mini SC-59 SOT-346 DF3A5.6F S-Mini SC-59 SOT-346
1SS392 S-Mini SC-59 SOT-346 DF3A6.2F S-Mini SC-59 SOT-346
1SS394 S-Mini SC-59 SOT-346 DF3A6.8F S-Mini SC-59 SOT-346
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10 List of Devices Fabricated
Outside Japan

Il ESD-Protection Diodes (Continued)

Part Number = Package Part Number Package
Toshiba JEITA - Toshiba JEITA -
DF5A12FU usv SC-88A SOT-353 TBC847 S-Mini SC-59 SOT-346
DF5A3.3FU usv SC-88A SOT-353 TBC848 S-Mini SC-59 SOT-346
DF5A3.6CFU usv SC-88A SOT-353 TBC849 S-Mini SC-59 SOT-346
DF5A3.6FU usv SC-88A SOT-353 TBC856 S-Mini SC-59 SOT-346
DF5A5.6CFU usv SC-88A SOT-353 TBC857 S-Mini SC-59 SOT-346
DF5A5.6FU usv SC-88A SOT-353 TBC858 S-Mini SC-59 SOT-346
DF5A5.6LFU usv SC-88A SOT-353 TBC859 S-Mini SC-59 SOT-346
DF5A6.2CFU usv SC-88A SOT-353 2SA1832 SSM SC-75 SOT-416
DF5A6.2FU usv SC-88A SOT-353 2SA1955 SSM SC-75 SOT-416
DF5A6.2LFU usv SC-88A SOT-353 25C4738 SSM SC-75 SOT-416
DF5A6.8CFU usv SC-88A SOT-353 2SC5376 SSM SC-75 SOT-416
DF5A6.8FU usv SC-88A SOT-353 2S5C5766 TSM - -
DF5A6.8LFU usv SC-88A SOT-353 2SA2195 UFM = =
DF5A8.2CFU usv SC-88A SOT-353 2SA2214 UFM - -
DF5A8.2FU usv SC-88A SOT-353 2SA2215 UFM = =
DF5A8.2LFU usv SC-88A SOT-353 25C6100 UFM - -
DF6A6.8FU useé SC-88 SOT-363 25C6133 UFM = =
DF7A6.8CFU uUsé SC-88 SOT-363 2SC6134 UFM - -
25C6135 UFM = =
B Junction FETs 2SA1586 USM SC-70 SOT-323
Package 2SA1587 USM SC-70 SOT-323
Part Number
Toshiba JEITA = 2SA1588 UsSM SC-70 SOT-323
TTK101TK TESM3 = = 2SA1954 UsM SC-70 SOT-323
2SK4059TK TESM3 - - 2SC4116 UsSM SC-70 SOT-323
TTK101MFV VESM SC-105AA SOT-723 25C4117 USM SC-70 SOT-323
2SK4059MFV VESM SC-105AA SOT-723 2SC4118 UsM SC-70 SOT-323
2SC4213 USM SC-70 SOT-323
B Transistors 2SC4666 USM SC-70 SOT-323
Package 25C4667 USM SC-70 SOT-323
Part Number
Toshiba JEITA = 2SC5233 USM SC-70 SOT-323
2SA1162 S-Mini SC-59 SOT-346 TTA1586FU UsSM SC-70 SOT-323
2SA1163 S-Mini SC-59 SOT-346 TTC4116FU USM SC-70 SOT-323
2SA1182 S-Mini SC-59 SOT-346 2SA1873 usv SC-88A SOT-353
2SA1255 S-Mini SC-59 SOT-346 2SC4944 usv SC-88A SOT-353
2SA1298 S-Mini SC-59 SOT-346 HN4A56JU usv SC-88A SOT-353
2SA1312 S-Mini SC-59 SOT-346 HN4C05JU usv SC-88A SOT-353
2SA1313 S-Mini SC-59 SOT-346 2SA1955FV VESM SC-105AA SOT-723
2SA1362 S-Mini SC-59 SOT-346 2SA2154MFV VESM SC-105AA SOT-723
2SA1953 S-Mini SC-59 SOT-346 2SC5376FV VESM SC-105AA SOT-723
2SC2532 S-Mini SC-59 SOT-346 2SC6026MFV VESM SC-105AA SOT-723
2SC2712 S-Mini SC-59 SOT-346 HN1AO01FE ES6 SC-107C SOT-563
2SC2713 S-Mini SC-59 SOT-346 HN1BO4FE ES6 SC-107C SOT-563
2SC2714 S-Mini SC-59 SOT-346 HN1CO1FE ES6 SC-107C SOT-563
2SC2715 S-Mini SC-59 SOT-346 HN1CO5FE ES6 SC-107C SOT-563
2S5C2716 S-Mini SC-59 SOT-346 HN2AO1FE ES6 SC-107C SOT-563
25C2859 S-Mini SC-59 SOT-346 HN2CO1FE ES6 SC-107C SOT-563
25C3123 S-Mini SC-59 SOT-346 HN3C67FE ES6 SC-107C SOT-563
2SC3138 S-Mini SC-59 SOT-346 HN1AO1FU use SC-88 SOT-363
25C3265 S-Mini SC-59 SOT-346 HN1BO01FU uUse SC-88 SOT-363
25C3295 S-Mini SC-59 SOT-346 HN1B04FU Us6 SC-88 SOT-363
25C3324 S-Mini SC-59 SOT-346 HN1CO1FU uUs6 SC-88 SOT-363
25C3325 S-Mini SC-59 SOT-346 HN1CO03FU use SC-88 SOT-363
25C3326 S-Mini SC-59 SOT-346 HN2AO1FU uUse SC-88 SOT-363
25C3437 S-Mini SC-59 SOT-346 HN2CO01FU uUs6 SC-88 SOT-363
25C5232 S-Mini SC-59 SOT-346 HN3C56FU Us6 SC-88 SOT-363
TBC846 S-Mini SC-59 SOT-346 HN3C61FU use SC-88 SOT-363
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M Bias Resistor Built-in Transistors

Part Number Package Part Number Package
Toshiba JEITA - Toshiba JEITA -

RN1901FE ES6 SC-107C SOT-563 RN1404 S-Mini SC-59 SOT-346
RN1902FE ES6 SC-107C SOT-563 RN1405 S-Mini SC-59 SOT-346
RN1903FE ES6 SC-107C SOT-563 RN1406 S-Mini SC-59 SOT-346
RN1904FE ES6 SC-107C SOT-563 RN1407 S-Mini SC-59 SOT-346
RN1905FE ES6 SC-107C SOT-563 RN1408 S-Mini SC-59 SOT-346
RN1906FE ES6 SC-107C SOT-563 RN1409 S-Mini SC-59 SOT-346
RN1907FE ES6 SC-107C SOT-563 RN1410 S-Mini SC-59 SOT-346
RN1908FE ES6 SC-107C SOT-563 RN1411 S-Mini SC-59 SOT-346
RN1909FE ES6 SC-107C SOT-563 RN1412 S-Mini SC-59 SOT-346
RN1910FE ES6 SC-107C SOT-563 RN1413 S-Mini SC-59 SOT-346
RN1911FE ES6 SC-107C SOT-563 RN1414 S-Mini SC-59 SOT-346
RN1912FE ES6 SC-107C SOT-563 RN1415 S-Mini SC-59 SOT-346
RN1913FE ES6 SC-107C SOT-563 RN1416 S-Mini SC-59 SOT-346
RN2901FE ES6 SC-107C SOT-563 RN1417 S-Mini SC-59 SOT-346
RN2902FE ES6 SC-107C SOT-563 RN1418 S-Mini SC-59 SOT-346
RN2903FE ES6 SC-107C SOT-563 RN1441 S-Mini SC-59 SOT-346
RN2904FE ES6 SC-107C SOT-563 RN1442 S-Mini SC-59 SOT-346
RN2905FE ES6 SC-107C SOT-563 RN1443 S-Mini SC-59 SOT-346
RN2906FE ES6 SC-107C SOT-563 RN1444 S-Mini SC-59 SOT-346
RN2907FE ES6 SC-107C SOT-563 RN2401 S-Mini SC-59 SOT-346
RN2908FE ES6 SC-107C SOT-563 RN2402 S-Mini SC-59 SOT-346
RN2909FE ES6 SC-107C SOT-563 RN2403 S-Mini SC-59 SOT-346
RN2910FE ES6 SC-107C SOT-563 RN2404 S-Mini SC-59 SOT-346
RN2911FE ES6 SC-107C SOT-563 RN2405 S-Mini SC-59 SOT-346
RN2912FE ES6 SC-107C SOT-563 RN2406 S-Mini SC-59 SOT-346
RN2913FE ES6 SC-107C SOT-563 RN2407 S-Mini SC-59 SOT-346
RN4901FE ES6 SC-107C SOT-563 RN2408 S-Mini SC-59 SOT-346
RN4902FE ES6 SC-107C SOT-563 RN2409 S-Mini SC-59 SOT-346
RN4903FE ES6 SC-107C SOT-563 RN2410 S-Mini SC-59 SOT-346
RN4904FE ES6 SC-107C SOT-563 RN2411 S-Mini SC-59 SOT-346
RN4905FE ES6 SC-107C SOT-563 RN2412 S-Mini SC-59 SOT-346
RN4906FE ES6 SC-107C SOT-563 RN2413 S-Mini SC-59 SOT-346
RN4907FE ES6 SC-107C SOT-563 RN2414 S-Mini SC-59 SOT-346
RN4908FE ES6 SC-107C SOT-563 RN2415 S-Mini SC-59 SOT-346
RN4909FE ES6 SC-107C SOT-563 RN2416 S-Mini SC-59 SOT-346
RN4910FE ES6 SC-107C SOT-563 RN2417 S-Mini SC-59 SOT-346
RN4911FE ES6 SC-107C SOT-563 RN2418 S-Mini SC-59 SOT-346
RN4912FE ES6 SC-107C SOT-563 RN1101 SSM SC-75 SOT-416
RN4913FE ES6 SC-107C SOT-563 RN1102 SSM SC-75 SOT-416
RN4981FE ES6 SC-107C SOT-563 RN1103 SSM SC-75 SOT-416
RN4982FE ES6 SC-107C SOT-563 RN1104 SSM SC-75 SOT-416
RN4983FE ES6 SC-107C SOT-563 RN1105 SSM SC-75 SOT-416
RN4984FE ES6 SC-107C SOT-563 RN1106 SSM SC-75 SOT-416
RN4985FE ES6 SC-107C SOT-563 RN1107 SSM SC-75 SOT-416
RN4986FE ES6 SC-107C SOT-563 RN1108 SSM SC-75 SOT-416
RN4987FE ES6 SC-107C SOT-563 RN1109 SSM SC-75 SOT-416
RN4988FE ES6 SC-107C SOT-563 RN1110 SSM SC-75 SOT-416
RN4989FE ES6 SC-107C SOT-563 RN1111 SSM SC-75 SOT-416
RN4990FE ES6 SC-107C SOT-563 RN1112 SSM SC-75 SOT-416
RN4991FE ES6 SC-107C SOT-563 RN1113 SSM SC-75 SOT-416
RN4992FE ES6 SC-107C SOT-563 RN1114 SSM SC-75 SOT-416
RN4993FE ES6 SC-107C SOT-563 RN1115 SSM SC-75 SOT-416

RN1401 S-Mini SC-59 SOT-346 RN1117 SSM SC-75 SOT-416

RN1402 S-Mini SC-59 SOT-346 RN1118 SSM SC-75 SOT-416

RN1403 S-Mini SC-59 SOT-346 RN2101 SSM SC-75 SOT-416
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10 List of Devices Fabricated
Outside Japan

M Bias Resistor Built-in Transistors (Continued)

Part Number Package Part Number Package
Toshiba JEITA - Toshiba JEITA =
RN2102 SSM SC-75 SOT-416 RN4986 use SC-88 SOT-363
RN2103 SSM SC-75 SOT-416 RN4987 useé SC-88 SOT-363
RN2104 SSM SC-75 SOT-416 RN4988 use SC-88 SOT-363
RN2105 SSM SC-75 SOT-416 RN4989 use SC-88 SOT-363
RN2106 SSM SC-75 SOT-416 RN4990 use SC-88 SOT-363
RN2107 SSM SC-75 SOT-416 RN4991 useé SC-88 SOT-363
RN2108 SSM SC-75 SOT-416 RN49A1 use SC-88 SOT-363
RN2109 SSM SC-75 SOT-416 RN49A2 use SC-88 SOT-363
RN2110 SSM SC-75 SOT-416 RN49A5 use SC-88 SOT-363
RN2111 SSM SC-75 SOT-416 RN1301 uUsm SC-70 SOT-323
RN2112 SSM SC-75 SOT-416 RN1302 Usm SC-70 SOT-323
RN2113 SSM SC-75 SOT-416 RN1303 UsSM SC-70 SOT-323
RN2114 SSM SC-75 SOT-416 RN1304 USM SC-70 SOT-323
RN2115 SSM SC-75 SOT-416 RN1305 uUsm SC-70 SOT-323
RN2116 SSM SC-75 SOT-416 RN1306 Usm SC-70 SOT-323
RN2117 SSM SC-75 SOT-416 RN1307 UsSM SC-70 SOT-323
RN2118 SSM SC-75 SOT-416 RN1308 Usm SC-70 SOT-323
RN1901 us6 SC-88 SOT-363 RN1309 usm SC-70 SOT-323
RN1902 use SC-88 SOT-363 RN1310 Usm SC-70 SOT-323
RN1903 use SC-88 SOT-363 RN1311 UsSM SC-70 SOT-323
RN1904 usée SC-88 SOT-363 RN1312 USM SC-70 SOT-323
RN1905 us6 SC-88 SOT-363 RN1313 uUsm SC-70 SOT-323
RN1906 use SC-88 SOT-363 RN1314 Usm SC-70 SOT-323
RN1907 use6 SC-88 SOT-363 RN1315 Usm SC-70 SOT-323
RN1908 usée SC-88 SOT-363 RN1316 USM SC-70 SOT-323
RN1909 us6 SC-88 SOT-363 RN1317 usm SC-70 SOT-323
RN1910 use SC-88 SOT-363 RN1318 Usm SC-70 SOT-323
RN1911 use SC-88 SOT-363 RN1321A Usm SC-70 SOT-323
RN2901 usée SC-88 SOT-363 RN1322A USM SC-70 SOT-323
RN2902 us6 SC-88 SOT-363 RN1323A uUsm SC-70 SOT-323
RN2903 use SC-88 SOT-363 RN1324A Usm SC-70 SOT-323
RN2904 use SC-88 SOT-363 RN1325A Usm SC-70 SOT-323
RN2905 usée SC-88 SOT-363 RN1326A USM SC-70 SOT-323
RN2906 us6 SC-88 SOT-363 RN1327A Usm SC-70 SOT-323
RN2907 us6 SC-88 SOT-363 RN2301 Usm SC-70 SOT-323
RN2908 use SC-88 SOT-363 RN2302 Usm SC-70 SOT-323
RN2909 usée SC-88 SOT-363 RN2303 USM SC-70 SOT-323
RN2910 use6 SC-88 SOT-363 RN2304 Usm SC-70 SOT-323
RN2911 use6 SC-88 SOT-363 RN2305 Usm SC-70 SOT-323
RN4901 use SC-88 SOT-363 RN2306 Usm SC-70 SOT-323
RN4902 usée SC-88 SOT-363 RN2307 USM SC-70 SOT-323
RN4903 use6 SC-88 SOT-363 RN2308 uUsm SC-70 SOT-323
RN4904 us6 SC-88 SOT-363 RN2309 Usm SC-70 SOT-323
RN4905 use SC-88 SOT-363 RN2310 Usm SC-70 SOT-323
RN4906 usée SC-88 SOT-363 RN2311 USM SC-70 SOT-323
RN4907 use6 SC-88 SOT-363 RN2312 uUsm SC-70 SOT-323
RN4908 use SC-88 SOT-363 RN2313 Usm SC-70 SOT-323
RN4909 use SC-88 SOT-363 RN2314 Usm SC-70 SOT-323
RN4910 usée SC-88 SOT-363 RN2315 USM SC-70 SOT-323
RN4911 us6 SC-88 SOT-363 RN2316 uUsm SC-70 SOT-323
RN4981 use SC-88 SOT-363 RN2317 Usm SC-70 SOT-323
RN4982 use SC-88 SOT-363 RN2318 Usm SC-70 SOT-323
RN4983 usée SC-88 SOT-363 RN2321A USM SC-70 SOT-323
RN4984 us6 SC-88 SOT-363 RN2322A USM SC-70 SOT-323
RN4985 use SC-88 SOT-363 RN2323A USM SC-70 SOT-323
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M Bias Resistor Built-in Transistors (Continued)

Part Number Package Part Number Package
Toshiba JEITA = Toshiba JEITA =
RN2324A USM SC-70 SOT-323 RN2101MFV VESM SC-105AA SOT-723
RN2325A UsM SC-70 SOT-323 RN2102MFV VESM SC-105AA SOT-723
RN2326A USM SC-70 SOT-323 RN2103MFV VESM SC-105AA SOT-723
RN2327A USM SC-70 SOT-323 RN2104MFV VESM SC-105AA SOT-723
RN1701 usv SC-88A SOT-353 RN2105MFV VESM SC-105AA SOT-723
RN1702 usv SC-88A SOT-353 RN2106MFV VESM SC-105AA SOT-723
RN1703 usv SC-88A SOT-353 RN2107MFV VESM SC-105AA SOT-723
RN1704 usv SC-88A SOT-353 RN2108MFV VESM SC-105AA SOT-723
RN1705 usv SC-88A SOT-353 RN2109MFV VESM SC-105AA SOT-723
RN1706 usv SC-88A SOT-353 RN2110MFV VESM SC-105AA SOT-723
RN1707 usv SC-88A SOT-353 RN2111MFV VESM SC-105AA SOT-723
RN1708 usv SC-88A SOT-353 RN2112MFV VESM SC-105AA SOT-723
RN1709 usv SC-88A SOT-353 RN2113MFV VESM SC-105AA SOT-723
RN1710 usv SC-88A SOT-353 RN2114MFV VESM SC-105AA SOT-723
RN1711 usv SC-88A SOT-353 RN2115MFV VESM SC-105AA SOT-723
RN2701 usv SC-88A SOT-353 RN2116MFV VESM SC-105AA SOT-723
RN2702 usv SC-88A SOT-353 RN2117MFV VESM SC-105AA SOT-723
RN2703 usv SC-88A SOT-353 RN2118MFV VESM SC-105AA SOT-723
RN2704 usv SC-88A SOT-353 RN2119MFV VESM SC-105AA SOT-723
RN2705 usv SC-88A SOT-353 RN2130MFV VESM SC-105AA SOT-723
RN2706 usv SC-88A SOT-353 RN2131MFV VESM SC-105AA SOT-723
RN2707 usv SC-88A SOT-353 RN2132MFV VESM SC-105AA SOT-723
RN2708 usv SC-88A SOT-353
LR usv SC-88A SOT-353 B Multi-Chip Discrete Devices
RN2710 usv SC-88A SOT-353
Package
RN2711 usv SC-88A SOT-353 Part Number -
Toshiba JEITA -
RN2714 usv SC-88A SOT-353
HN7GO1FE ES6 SC-107C SOT-563
RN47A1 usv SC-88A SOT-353
HN7GO02FE ES6 SC-107C SOT-563
RN47A2 usv SC-88A SOT-353
HN7GO6FE ES6 SC-107C SOT-563
RN47A3 usv SC-88A SOT-353
HN7GO8FE ES6 SC-107C SOT-563
RN47A4 usv SC-88A SOT-353
HN7GO9FE ES6 SC-107C SOT-563
RN47A5 usv SC-88A SOT-353
HN7G10FE ES6 SC-107C SOT-563
RN47A6 usv SC-88A SOT-353
HN7GO01FU Us6 SC-88 SOT-363
RN1101MFV VESM SC-105AA SOT-723
HN7G02FU Us6 SC-88 SOT-363
RN1102MFV VESM SC-105AA SOT-723
HN7GO3FU Us6 SC-88 SOT-363
RN1103MFV VESM SC-105AA SOT-723
HN7G04FU Us6 SC-88 SOT-363
RN1104MFV VESM SC-105AA SOT-723
HN7GO05FU Us6 SC-88 SOT-363
RN1105MFV VESM SC-105AA SOT-723
HN7G06FU Us6 SC-88 SOT-363
RN1106MFV VESM SC-105AA SOT-723 HN7GO7FU Use Sc88 SoT-363
RN1107MFV VESM SC-105AA SOT-723
RN1108MFV VESM SC-105AA SOT-723
RN1109MFV VESM SC-105AA SOT-723 M L-MOS (One-Gate CMOS)
RN1110MFV VESM SC-105AA SOT-723 Package
Part Number
RN1111MFV VESM SC-105AA SOT-723 Toshiba JEITA =
RN1112MFV VESM SC-105AA SOT-723 TC7SGO0AFS SV - SOT-953
RN1113MFV VESM SC-105AA SOT-723 TC7SGO02AFS SV - SOT-953
RN1114MFV VESM SC-105AA SOT-723 TC7SGO4AFS fSV — SOT-953
RN1115MFV VESM SC-105AA SOT-723 TC7SGO5AFS fSV - SOT-953
RN1116MFV VESM SC-105AA SOT-723 TC7SGO7AFS fSV - SOT-953
RN1117MFV VESM SC-105AA SOT-723 TC7SGO8AFS SV - SOT-953
RN1118MFV VESM SC-105AA SOT-723 TC7SG125AFS fSV — SOT-953
RN1119MFV VESM SC-105AA SOT-723 TC7SG126AFS SV - SOT-953
RN1130MFV VESM SC-105AA SOT-723 TC7SG14AFS fSV - SOT-953
RN1131MFV VESM SC-105AA SOT-723 TC7SG17AFS SV - SOT-953
RN1132MFV VESM SC-105AA SOT-723 TC7SG32AFS fSV — SOT-953
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10

B L-MOS (One-Gate CMOS) (Continued)

List of Devices Fabricated
Outside Japan

Part Number - Package Part Number Package
Toshiba JEITA - Toshiba JEITA -
TC7SG34AFS fsv — SOT-953 TC7SG32FU usv SC-88A SOT-353
TC7SG86AFS fSvV - SOT-953 TC7SG34FU usv SC-88A SOT-353
TC7SGUO4AFS fSv - SOT-953 TC7SG79FU usv SC-88A SOT-353
TC7SHOOFS fSv - SOT-953 TC7SG80FU usv SC-88A SOT-353
TC7SHO2FS fsv — SOT-953 TC7SG86FU uUsv SC-88A SOT-353
TC7SHO4FS fSvV - SOT-953 TC7SGUO4FU usv SC-88A SOT-353
TC7SHO8FS fSV - SOT-953 TC7SHOOFU usv SC-88A SOT-353
TC7SH125FS fSv - SOT-953 TC7SHO2FU usv SC-88A SOT-353
TC7SH126FS fsv — SOT-953 TC7SHO4FU usv SC-88A SOT-353
TC7SH14FS fSvV - SOT-953 TC7SHO8FU usv SC-88A SOT-353
TC7SH32FS fSV - SOT-953 TC7SH125FU usv SC-88A SOT-353
TC7SH34FS fSv - SOT-953 TC7SH126FU usv SC-88A SOT-353
TC7SH86FS fsv — SOT-953 TC7SH14FU usv SC-88A SOT-353
TC7SHUO04FS fSvV - SOT-953 TC7SH17FU usv SC-88A SOT-353
TC7SZ00AFS fSV - SOT-953 TC7SH32FU usv SC-88A SOT-353
TC7SZ02AFS fSv - SOT-953 TC7SH34FU usv SC-88A SOT-353
TC7SZ04AFS fsv — SOT-953 TC7SH86FU usv SC-88A SOT-353
TC7SZ05AFS fSvV - SOT-953 TC7SHUO04FU usv SC-88A SOT-353
TC7SZ07AFS fSV - SOT-953 TC7SUO04FU usv SC-88A SOT-353
TC7SZ08AFS fsSv - SOT-953 TC7SZ00FU usv SC-88A SOT-353
TC7SZ125AFS fsv - SOT-953 TC7SZ02FU usv SC-88A SOT-353
TC7SZ126AFS fSvV - SOT-953 TC7SZ04FU usv SC-88A SOT-353
TC7SZ32AFS fSV - SOT-953 TC7SZ05FU usv SC-88A SOT-353
TC7SZ34AFS fSv - SOT-953 TC7SZ07FU usv SC-88A SOT-353
TC7SZUO4AFS fsv - SOT-953 TC7SZ08FU usv SC-88A SOT-353
TC4S66FU usv SC-88A SOT-353 TC7SZ125FU usv SC-88A SOT-353
TC7S00FU usv SC-88A SOT-353 TC7SZ126FU usv SC-88A SOT-353
TC7S02FU usv SC-88A SOT-353 TC7SZ14FU usv SC-88A SOT-353
TC7S04FU usv SC-88A SOT-353 TC7SZ17FU usv SC-88A SOT-353
TC7S08FU usv SC-88A SOT-353 TC7SZ32FU usv SC-88A SOT-353
TC7S14FU usv SC-88A SOT-353 TC7SZ34FU usv SC-88A SOT-353
TC7S32FU usv SC-88A SOT-353 TC7SZ38FU usv SC-88A SOT-353
TC7S66FU usv SC-88A SOT-353 TC7SZ86FU usv SC-88A SOT-353
TC7S86FU usv SC-88A SOT-353 TC7SZU04FU usv SC-88A SOT-353
TC7SA00FU usv SC-88A SOT-353 TC4SO01F SMV SC-74A SOT-25
TC7SA04FU usv SC-88A SOT-353 TC4S11F SMV SC-74A SOT-25
TC7SA05FU usv SC-88A SOT-353 TCA4S30F SMV SC-74A SOT-25
TC7SA08FU usv SC-88A SOT-353 TC4S584F SMV SC-74A SOT-25
TC7SA32FU usv SC-88A SOT-353 TC4S66F SMV SC-74A SOT-25
TC7SA34FU usv SC-88A SOT-353 TC4S69F SMV SC-74A SOT-25
TC7SAU04FU usv SC-88A SOT-353 TC4S71F SMV SC-74A SOT-25
TC7SETO08FU usv SC-88A SOT-353 TC4S81F SMV SC-74A SOT-25
TC7SET125FU usv SC-88A SOT-353 TC4SU11F SMV SC-74A SOT-25
TC7SET126FU usv SC-88A SOT-353 TC7S04F SMV SC-74A SOT-25
TC7SET14FU usv SC-88A SOT-353 TC7S08F SMV SC-74A SOT-25
TC7SET17FU usv SC-88A SOT-353 TC7S14F SMV SC-74A SOT-25
TC7SET34FU usv SC-88A SOT-353 TC7S32F SMV SC-74A SOT-25
TC7SGOOFU usv SC-88A SOT-353 TC7S66F SMV SC-74A SOT-25
TC7SGO02FU usv SC-88A SOT-353 TC7S86F SMV SC-74A SOT-25
TC7SG04FU usv SC-88A SOT-353 TC7SETOOF SMV SC-74A SOT-25
TC7SGO8FU usv SC-88A SOT-353 TC7SETO2F SMV SC-74A SOT-25
TC7SG125FU usv SC-88A SOT-353 TC7SETO04F SMV SC-74A SOT-25
TC7SG126FU usv SC-88A SOT-353 TC7SETO8F SMV SC-74A SOT-25
TC7SG14FU usv SC-88A SOT-353 TC7SET125F SMV SC-74A SOT-25
TC7SG17FU usv SC-88A SOT-353 TC7SET126F SMV SC-74A SOT-25
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Part Number Package Part Number Package
Toshiba JEITA - Toshiba JEITA -
TC7SET14F SMV SC-74A SOT-25 TC7WG32FK us8 - -
TC7SET32F SMV SC-74A SOT-25 TC7WG34FK uss - -
TC7SET34F SMV SC-74A SOT-25 TC7WG74FK uss - =
TC7SET86F SMV SC-74A SOT-25 TC7WGUO4FK uss - -
TC7SHOOF SMV SC-74A SOT-25 TC7WHOOFK us8 - -
TC7SHO2F SMV SC-74A SOT-25 TC7WHO2FK uss - -
TC7SHO4F SMV SC-74A SOT-25 TC7WHO4FK uss - =
TC7SHO8F SMV SC-74A SOT-25 TC7WHO8FK us8 - -
TC7SH125F SMV SC-74A SOT-25 TC7WH123FK us8 - -
TC7SH126F SMV SC-74A SOT-25 TC7WH125FK us8s - -
TC7SH14F SMV SC-74A SOT-25 TC7WH126FK uss8 - =
TC7SH17F SMV SC-74A SOT-25 TC7WH14FK us8 - -
TC7SH32F SMV SC-74A SOT-25 TC7WH157FK us8 - -
TC7SH34F SMV SC-74A SOT-25 TC7WH240FK us8s - -
TC7SH86F SMV SC-74A SOT-25 TC7WH241FK uss - =
TC7SHUO04F SMV SC-74A SOT-25 TC7WH245FK us8 - -
TC7SUO4F SMV SC-74A SOT-25 TC7WH32FK uss8 - -
TC7SZ00F SMV SC-74A SOT-25 TC7WH34FK uss - -
TC7SZ02F SMV SC-74A SOT-25 TC7WH74FK uss - =
TC7SZ04F SMV SC-74A SOT-25 TC7WHUO4FK uss - -
TC7SZ05F SMV SC-74A SOT-25 TC7WUO4FK us8 - -
TC7SZ07F SMV SC-74A SOT-25 TC7WZ00FK us8s - -
TC7SZ08F SMV SC-74A SOT-25 TC7WZ02FK uss - =
TC7SZ125F SMV SC-74A SOT-25 TC7WZ04FK uss - -
TC7SZ126F SMV SC-74A SOT-25 TC7WZ05FK uss8 - -
TC7SZ14F SMV SC-74A SOT-25 TC7WZ08FK uss - -
TC7SZ17F SMV SC-74A SOT-25 TC7WZ125FK uss - =
TC7SZ32F SMV SC-74A SOT-25 TC7WZ126FK uss8 - -
TC7SZ34F SMV SC-74A SOT-25 TC7WZ14FK us8 - -
TC7SZ38F SMV SC-74A SOT-25 TC7WZ245FK uss - -
TC7SZ86F SMV SC-74A SOT-25 TC7WZ246FK uss - =
TC7SZU04F SMV SC-74A SOT-25 TC7WZ32FK uss - -
TC7PA04FU USs6 SC-88 SOT-363 TC7WZ34FK us8 - -
TC7PAO05FU use SC-88 SOT-363 TC7WZ38FK uss - -
TC7PA14FU use SC-88 SOT-363 TC7WZ74FK uss8 - —
TC7PA175FU use SC-88 SOT-363 TC7WZUO04FK uss - -
TC7PA17FU USse6 SC-88 SOT-363 TC7W53FU SM8 - SOT-505
TC7PA34FU use SC-88 SOT-363 TC7WH126FU SM8 - SOT-505
TC7PA53FU use SC-88 SOT-363
TC7PAUO4FU useé SC-88 SOT-363
TC7PGUO04FU USs6 SC-88 SOT-363
TC7WO00FK use SC-88 SOT-363
TC7WO02FK uss8 - =
TC7WO04FK uss - -
TC7WO08FK us8 - —
TC7W14FK us8 - -
TC7W32FK uss - =
TC7W34FK uss - -
TC7W53FK us8 - —
TC7W66FK us8 - -
TC7W74FK uss8 - =
TC7WGO00FK uss - _
TC7WG02FK us8 - —
TC7WG04FK us8 - -
TC7WGO08FK uss8 - =
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H LDO (Low-Dropout Regulators)

10 List of Devices Fabricated
Outside Japan

Part Number Package Part Number Package
Toshiba JEITA - Toshiba JEITA -
TCR5SB15A SMV SC-74A SOT-25 SSM3J15FS SSM SC-75 SOT-416
TCR5SB16A SMV SC-74A SOT-25 SSM3J16FS SSM SC-75 SOT-416
TCR5SB17A SMV SC-74A SOT-25 SSM3J35FS SSM SC-75 SOT-416
TCR5SB18A SMV SC-74A SOT-25 SSM3J36FS SSM SC-75 SOT-416
TCR5SB19A SMV SC-74A SOT-25 SSM3K04FS SSM SC-75 SOT-416
TCR5SB20A SMV SC-74A SOT-25 SSM3K16FS SSM SC-75 SOT-416
TCR5SB21A SMV SC-74A SOT-25 SSM3K35FS SSM SC-75 SOT-416
TCR5SB22A SMV SC-74A SOT-25 SSM3K36FS SSM SC-75 SOT-416
TCR5SB23A SMV SC-74A SOT-25 SSM3K43FS SSM SC-75 SOT-416
TCR5SB24A SMV SC-74A SOT-25 SSM3K44FS SSM SC-75 SOT-416
TCR5SB25A SMV SC-74A SOT-25 SSM3K7002BFS SSM SC-75 SOT-416
TCR5SB26A SMV SC-74A SOT-25 SSM3J01T TSM - -
TCR5SB27A SMV SC-74A SOT-25 SSM3J02T TSM = =
TCR5SB28A SMV SC-74A SOT-25 SSM3J13T TSM - -
TCR5SB29A SMV SC-74A SOT-25 SSM3J14T TSM = =
TCR5SB30A SMV SC-74A SOT-25 SSM3J304T TSM - -
TCR5SB31A SMV SC-74A SOT-25 SSM3J305T TSM = =
TCR5SB32A SMV SC-74A SOT-25 SSM3J306T TSM - -
TCR5SB33A SMV SC-74A SOT-25 SSM3J307T TSM = =
TCR5SB34A SMV SC-74A SOT-25 SSM3J312T TSM - -
TCR5SB35A SMV SC-74A SOT-25 SSM3J313T TSM = =
TCR5SB36A SMV SC-74A SOT-25 SSM3J314T TSM - -
TCR5SB37A SMV SC-74A SOT-25 SSM3J317T TSM = =
TCR5SB38A SMV SC-74A SOT-25 SSM3J321T TSM - -
TCR5SB39A SMV SC-74A SOT-25 SSM3J326T TSM = =
TCR5SB40A SMV SC-74A SOT-25 SSM3KO01T TSM - -
TCR5SB41A SMV SC-74A SOT-25 SSM3K02T TSM = =
TCR5SB42A SMV SC-74A SOT-25 SSM3K12T TSM - -
TCR5SB43A SMV SC-74A SOT-25 SSM3K14T TSM = =
TCR5SB44A SMV SC-74A SOT-25 SSM3K301T TSM - -
TCR5SB45A SMV SC-74A SOT-25 SSM3K302T TSM = =
TCR5SB46A SMV SC-74A SOT-25 SSM3K303T TSM - -
TCR5SB47A SMV SC-74A SOT-25 SSM3K309T TSM = =
TCR5SB48A SMV SC-74A SOT-25 SSM3K310T TSM - -
TCR5SB49A SMV SC-74A SOT-25 SSM3K315T TSM = =
TCR5SB50A SMV SC-74A SOT-25 SSM3K316T TSM - -
i SSM3K318T TSM = =
B Small-Signal MOSFETs SSM3K320T TSM ~ ~
EPC— Package SSM6G13NU UDFN6 - -
Toshiba JEITA - SSM6G18NU UDFN6 - -
SSM6N16FE ES6 - SOT-563 SSM6P49NU UDFN6 = =
SSM6N36FE ES6 - SOT-563 SSM6J501NU UDFN6B - —
2SJ343 S-Mini SC-59 SOT-346 SSM6J502NU UDFN6B = -
SSM3J15F S-Mini SC-59 SOT-346 SSM6J503NU UDFN6B - -
SSM3J325F S-Mini SC-59 SOT-346 SSM6EO01TU UF6 = =
SSM3J327F S-Mini SC-59 SOT-346 SSM6J21TU UF6 - -
SSM3K15F S-Mini SC-59 SOT-346 SSM6J401TU UF6 = =
SSM3K7002AF S-Mini SC-59 SOT-346 SSM6J50TU UF6 - -
SSM3K7002BF S-Mini SC-59 SOT-346 SSM6J51TU UF6 - _
SSM3K7002F S-Mini SC-59 SOT-346 SSM6K406TU UF6 - -
SSM3J327R SOT-23F - _ SSM6L12TU UF6 = -
SSM3J328R SOT-23F - _ SSM6L13TU UF6 - -
SSM3J332R SOT-23F = _ SSM6L39TU UF6 = -
SSM3J334R SOT-23F - _ SSM6N24TU UF6 - -
SSM3K329R SOT-23F = _ SSM6N25TU UF6 = -
SSM3K333R SOT-23F - — SSM6P28TU UF6 - -
SSM3K7002BR SOT-23F = _ SSM6P54TU UF6 - _
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Part Number R Bt Nl Package
Toshiba JEITA - Toshiba JEITA -
SSM3J108TU UFM = = SSM3K17FU UsSM SC-70 SOT-323
SSM3J109TU UFM - - SSM3K7002AFU USM SC-70 SOT-323
SSM3J110TU UFM - - SSM3K7002BFU UsSM SC-70 SOT-323
SSM3J111TU UFM - - SSM3K7002FU USM SC-70 SOT-323
SSM3J112TU UFM = = SSM5NO5FU usv SC-88A SOT-353
SSM3J113TU UFM - - SSM5N15FU usv SC-88A SOT-353
SSM3J114TU UFM - = SSM5N16FU usv SC-88A SOT-353
SSM3J115TU UFM - - SSM5P05FU usv SC-88A SOT-353
SSM3J117TU UFM = — SSM5P15FU usv SC-88A SOT-353
SSM3J118TU UFM - - SSM5P16FU usv SC-88A SOT-353
SSM3J120TU UFM - - 2SK4059MFV VESM SC-105AA SOT-723
SSM3J129TU UFM - - SSM3J15FV VESM SC-105AA SOT-723
SSM3J130TU UFM = — SSM3J16FV VESM SC-105AA SOT-723
SSM3J36TU UFM - - SSM3J35MFV VESM SC-105AA SOT-723
SSM3K101TU UFM - - SSM3J36MFV VESM SC-105AA SOT-723
SSM3K102TU UFM - - SSM3K15FV VESM SC-105AA SOT-723
SSM3K104TU UFM = — SSM3K16FV VESM SC-105AA SOT-723
SSM3K105TU UFM - - SSM3K37MFV VESM SC-105AA SOT-723
SSM3K106TU UFM = =
SSM3K107TU UFM - - H Magnetic Sensors
SSM3K116TU UFM = - P——
SSM3K119TU UFM - — Part Number -
SSM3K121TU UFM - — Toshiba JEITA -
TCS20DLR SOT-23F = =
SOMIKI 23U i - - TCS20DPR SOT-23F - -
SSM3K123TU UFM = -
SSM3K124TU UFM - -
SSM3K125TU UFM - . B Op Amp and Comparator ICs
SSM3K126TU UFM - - Package
Part Number
SSM3K127TU UFM - = Toshiba JEITA -
SSM3K128TU UFM - - TC75S51FU usv SC-88A SOT-353
SSM3K131TU UFM - - TC75S54FU usv SC-88A SOT-353
SSM3K36TU UFM _ - TC75S55FU usv SC-88A SOT-353
SSM5G04TU UFV _ — TC75S56FU usv SC-88A SOT-353
SSM5H08TU UFV - - TC75S57FU usv SC-88A SOT-353
SSM5H16TU UFV - - TC75S58FU usv SC-88A SOT-353
SSM5H90TU UFV _ - TC75S59FU usv SC-88A SOT-353
SSM6NO09FU Us6 SC-88 SOT-363 TC75S60FU usv SC-88A SOT-353
SSM6N15FU us6 SC-88 SOT-363 TC75S101FU usv SC-88A SOT-353
SSM6N16FU useé SC-88 SOT-363 TC75W51FK uss - -
SSM6N17FU use SC-88 SOT-363 TC75W54FK uss = =
SSM6N43FU Us6 SC-88 SOT-363 TC75W55FK uss - -
SSM6N44FU usé SC-88 SOT-363 TC75W56FK uss = -
SSM6N7002BFU use6 SC-88 SOT-363 TC75W57FK uss - -
SSM6N7002FU use SC-88 SOT-363 TC75W58FK uss = =
SSM6P05FU Us6 SC-88 SOT-363 TC75W59FK uss - -
SSM6P09FU us6 SC-88 SOT-363 TC75W60FK uss - -
SSM6P15FU Us6 SC-88 SOT-363 TA75W01FU SM8 - SOT-505
25J344 USM SC-70 SOT-323 TA75W558FU SM8 - SOT-505
SSM3J05FU USM SC-70 SOT-323 TA75W393FU SM8 - SOT-505
SSM3J09FU USM SC-70 SOT-323 TC75W51FU Sm8 = SOT-505
SSM3J15FU USM SC-70 SOT-323 TC75W54FU Sm8 - SOT-505
SSM3J16FU USM SC-70 SOT-323 TC75W55FU SM8 - SOT-505
SSM3KO04FU USM SC-70 SOT-323 TC75W56FU SM8 - SOT-505
SSM3KO05FU USM SC-70 SOT-323 TC75W57FU Sm8 = SOT-505
SSM3K09FU USM SC-70 SOT-323 TC75W58FU Sm8 - SOT-505
SSM3K15FU USM SC-70 SOT-323 TC75W59FU SM8 - SOT-505
SSM3K16FU UsM SC-70 SOT-323 TC75W60FU SM8 - SOT-505
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List of the Recommended
New Devices

11

Predecessor ‘ Regliizrrnnz:tngg\?ice Compatibility

Diode 1SS421 CES521 Electrically identical

Diode 1SS420 CES520 Electrically identical
Transistor 2SC4116 TTC4116FU Electrically identical
Transistor 2SA1586 TTA1586FU Electrically identical
MOSFET SSM3K7002FU SSM3K7002BFU Electrically identical
MOSFET SSM3K7002F SSM3K7002BF Electrically identical
MOSFET SSM6N7002FU SSM6N7002BFU Electrically identical
MOSFET SSM6N7002AFU SSM6N7002BFU Electrically identical
MOSFET SSM3K15CT SSM3K15ACT Electrically identical
MOSFET SSM3K15FS SSM3K15AFS Electrically identical
MOSFET SSM3K15TE SSM3K15AMFV Electrically similar (The replacement device is housed in a smaller package.)
MOSFET SSM3K15FV SSM3K15AMFV Electrically identical
MOSFET SSM3K15FU SSM3K15AFU Electrically identical
MOSFET SSM6N15FE SSM6N15AFE Electrically identical
MOSFET SSM6N15FU SSM6N15AFU Electrically identical
MOSFET SSM3K16CT SSM3K37CT Electrically identical
MOSFET SSM3K16FS SSM3K37FS Electrically identical
MOSFET SSM3K16TE SSM3K37MFV Electrically similar (The replacement device is housed in a smaller package.)
MOSFET SSM3K16FV SSM3K37MFV Electrically identical
MOSFET SSM6N16FU SSM6N37FU Electrically identical

LMOS TC7SZxxAFE TC7SZxxFE Electrically identical
MOSFET SSM6L16FE SSM6L35FE Electrically similar
MOSFET SSM6L16FU SSM6L35FU Electrically similar
MOSFET SSM3J16CT SSM3J35CT Electrically similar
MOSFET SSM3J16FS SSM3J35FS Electrically similar
MOSFET SSM3J16TE SSM3J35MFV Electrically similar (The replacement device is housed in a smaller package.)
MOSFET SSM3J16MFV SSM3J35MFV Electrically similar
MOSFET SSM6P16FE SSM6P35FE Electrically similar
MOSFET SSM6P16FU SSM6P35FU Electrically similar
MOSFET SSM3KO05FU SSM3K36TU Electrically similar
MOSFET SSM3J05FU SSM3J36TU Electrically identical
MOSFET SSM6NO5FU SSM6N36TU Electrically similar
MOSFET SSM6P05FU SSM6P36TU Electrically identical
MOSFET SSM6L05FU SSM6L36TU Electrically identical
MOSFET SSM3KO03FS SSM3K44FS Electrically similar
MOSFET SSM3KO03TE SSM3K35MFV Electrically similar (The replacement device is housed in a smaller package.)
MOSFET SSM3K36FS SSM3K43FS Electrically similar
MOSFET SSM6N36TU SSM6N43FU Electrically similar
MOSFET SSM6N25TU SSM6N39TU Electrically similar
MOSFET SSM6P25TU SSM6P39TU Electrically similar
MOSFET SSM6P28TU SSM6P39TU Electrically similar
MOSFET SSM6N29TU SSM6N39TU Electrically similar
MOSFET SSM6L10TU SSM6L39TU Electrically similar
MOSFET SSM6L13TU SSM6L39TU Electrically similar
MOSFET SSM6J53FE SSM6J214FE Electrically identical
MOSFET SSM6J51TU SSM6J412TU Electrically identical
MOSFET SSM6J206FE SSM6J213FE Electrically identical
MOSFET SSM5H12TU SSM5H16TU Electrically similar
MOSFET SSM3K316T SSM3K324R Electrically similar (The replacement device is housed in a smaller package.)
MOSFET SSM3K315T SSM3K333R Electrically similar (The replacement device is housed in a smaller package.)
MOSFET SSM3K303T SSM3K320T Electrically identical
MOSFET SSM3K14T SSM3K320T Electrically identical
MOSFET SSM3K12T SSM3K320T Electrically identical
MOSFET SSM3J317T SSM3J327R Electrically identical
MOSFET SSM3J307T SSM3J328R Electrically similar (The replacement device is housed in a smaller package.)
MOSFET SSM3J304T SSM3J325F Electrically identical
MOSFET SSM3J14T SSM3J334R Electrically similar (The replacement device is housed in a smaller package.)
MOSFET SSM3J120TU SSM3J133TU Electrically identical
MOSFET SSM3J108TU SSM3J134TU Electrically identical
MOSFET HN1K02FU SSM6N44FU Electrically similar
MOSFET HN1L02FU SSM6L35FU Electrically similar
MOSFET HN1KO3FU SSM6N44FU Electrically similar
MOSFET HN1K06FU SSM6N35FU Electrically similar
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MOSFET HN1KO06FU SSM6N44FU Electrically similar
MOSFET 2SK2035 SSM3K44FS Electrically similar
MOSFET 25K1830 SSM3K44FS Electrically similar
LDO TAR5Sxx TCR5SBxxA Electrically similar (Different pin assignments)
LDO TAR5SxxU TCR5SBxxU Electrically similar (Different pin assignments)
LDO TAR5SBXxx TCR5SBxxA Electrically similar (Different pin assignments)
Diode 02CZz3.3 DF3A3.3FU Electrically similar (The replacement device is housed in a smaller package.)(Note)
Diode 02CZ3.6 DF3A3.6FU Electrically similar (The replacement device is housed in a smaller package.)(Note)
Diode 02CZ4.3 DF3A4.3FU Electrically similar (The replacement device is housed in a smaller package.)(Note)
Diode 02CZz5.6 DF3A5.6F Electrically similar (Note)
Diode 02CZ6.2 DF3A6.2F Electrically similar (Note)
Diode 02CZ6.8 DF3A6.8F Electrically similar (Note)
Diode 02DZ5.6 DF2S5.6FS Electrically similar (The replacement device is housed in a smaller package.)(Note)
Diode 02DZz6.2 DF2S6.2FS Electrically similar (The replacement device is housed in a smaller package.)(Note)
Diode 02DZ6.8 DF2S6.8FS Electrically similar (The replacement device is housed in a smaller package.)(Note)
Diode 02DZ10 DF2S10FS Electrically similar (The replacement device is housed in a smaller package.)(Note)
Diode 02DZ12 DF2S12FU Electrically similar (Note)
Diode 02DZ16 DF2S16FS Electrically similar (The replacement device is housed in a smaller package.)(Note)
Diode 02DZ20 DF2S20FS Electrically similar (The replacement device is housed in a smaller package.)(Note)
Diode 02Dz22 DF2S24FS Electrically similar (The replacement device is housed in a smaller package.)(Note)
Diode 015CZ5.6 DF2S5.6FS Electrically similar (The replacement device is housed in a smaller package.)(Note)
Diode 015CZ6.2 DF2S6.2FS Electrically similar (The replacement device is housed in a smaller package.)(Note)
Diode 015Cz6.8 DF2S6.8FS Electrically similar (The replacement device is housed in a smaller package.)(Note)
Diode 015CZ10 DF2S10FS Electrically similar (The replacement device is housed in a smaller package.)(Note)
Diode 015CZ12 DF2S12FS Electrically similar (The replacement device is housed in a smaller package.)(Note)
Diode 015CZ16 DF2S16FS Electrically similar (The replacement device is housed in a smaller package.)(Note)
Diode 015CZ20 DF2S20FS Electrically similar (The replacement device is housed in a smaller package.)(Note)
Diode 015CZ22 DF2S24FS Electrically similar (The replacement device is housed in a smaller package.)(Note)
Diode 015DZ5.6 DF2S5.6FS Electrically similar
Diode 015DZ6.2 DF2S6.2FS Electrically similar
Diode 015DZ6.8 DF2S6.8FS Electrically similar
Diode 015DZ10 DF2S10FS Electrically similar
Diode 015DZ12 DF2S12FS Electrically similar
Diode 015DZ16 DF2S16FS Electrically similar
Diode 015DZ20 DF2S20FS Electrically similar
Diode 015Dz22 DF2S24FS Electrically similar
Transistor 2SC1815 TTC4116FU Electrically similar (The replacement device is housed in a smaller package.)
Transistor 2SA1015 TTA1586FU Electrically similar (The replacement device is housed in a smaller package.)
Transistor 2SC1959 25C2859 Electrically similar (The replacement device is housed in a smaller package.)
Transistor 2SA562TM 2SA1182 Electrically similar (The replacement device is housed in a smaller package.)
Transistor 2SC2120 2S5C4210 Electrically similar (The replacement device is housed in a smaller package.)
Transistor 2SA950 2SA1621 Electrically similar (The replacement device is housed in a smaller package.)
Transistor 2SC1627 25C4209 Electrically similar (The replacement device is housed in a smaller package.)
Transistor 2SA817 2SA1620 Electrically similar (The replacement device is housed in a smaller package.)
Transistor 2SC3112 2SC3295 Electrically similar (The replacement device is housed in a smaller package.)
Transistor 25C2878 25C3326 Electrically similar (The replacement device is housed in a smaller package.)
Transistor 2SC2551 25C4497 Electrically similar (The replacement device is housed in a smaller package.)
Transistor 2SA1091 2SA1721 Electrically similar (The replacement device is housed in a smaller package.)

Note: The replacement devices are specifically designed for ESD protection and should not be used for any other purpose.
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Packaging Roadmap for Surface-Mount Devices

(5] \
Wide range of packaging A ¢ - ’
options from general-purpose N 22135 i
packages to ultra-small and : - ’ a

q \ CST2 2 -
ultra-thin packages csT2e \ WCSP4

_ P o
-
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Package Standard Tape Packing Specifications

Toshiba Package Land Pattern

Name Appearance Dimensionlsmit_ . EXﬁmP'S‘i; Tape Type Tape DimensLiJ?‘?f - Reel Dimensdch‘ri}' o

8
z Tape feeding directions 9
S C 2 1y 402005 % I
3 — = ] ‘[
5%7 C: 5) O~ 0
g <~ 3 / o
’ e ° 1 | 2 & | TPL3 [ &= 8
0.32+£0.03 § 0.27 £0.02 = O " O
Packi tty ] & |(Bottom View) 0.32 - I T ]
acking quanti cl S 004 ~—
10000/reel =

Weight: 0.17 mg

Tape feeding directions

0.5£0.05 o

CST2
(SOD-882) &

[0.65]
-0: 0. :I?)_o;|
e

TPL3

0.6+0.05 (Bottom View)

065
‘0.35‘0.3 ‘0.35‘

N

Packing quantity I:Iji; Lﬁ.j

10000/reel ;

Weight: 0.7 mg

0.7 +£0.02

0.25

CST2B

I

075

Cathode Mark
120,05
065
—=
|
0.25:£0.02 0.65+0.02
T

TPL3

L7EJ:I‘.80 4’1:}

08005 S| oos || _% 2
o
(Bottom View)
Packing quantity |;|Io 38788 L—JOJ
10000/reel Weight: 0.7 mg
0.6 +0.05
9
i L NN
fSC 5 — _C,L 0.85 W
® 3| &l {-- g
: SR TPL3 -2
02*005
007@ 0.1£0.05 [0.21] J
Packing quantity 0484982
10000/reel Weight: 0.6 mg

06+0.1

g ot |1
ESC : ch . .
(SOD-523) ~ g e

L of 28 || o8

()

+
+

TPL3

0.2
\+
o
1=
@

L

Packing quantity
8000/reel

gusﬁ :
= s
USC % ‘ 33l s 23 ‘[
(SOD-323) L g
] 0.15 b= ! =
osfg‘és ) *H'J dJiTr TPHS ] 73
Packing quantity ; =S
3000/reel T | cight: 45 mg
0.6:0.05
jo5:003 8 S
o) 8 N
sl at |t | R 0.6
CST3 EL | g )
“lCm-EE ;Eo 8
(SOT-882) @ R g om 13 | TPL3 SjRER
= .15+ 0.1 n
é 0:35:002(Bottom View) 7%_; J

. . 83 0.16] [0:22
Packing quantity I?j

10000/reel

S
Weight: 0.75 mg

Note: For reference only. Be sure to verify device mountability.
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Package Standard Tape Packing Specifications

Land Pattern
Examples*

Toshiba Package

Name

Dimensions Reel Dimension

Tape Dimensions

Appearance Tape Type

Packing quantity
3000/reel

29£0.2

{al
2w
88
Ss
29
°
S

Weight: 11 mg

0.95 ' 0.95
1.9

8

Unit: mm Unit: mm Unit: mm Unit: mm
0.8 £0.05
M‘BW o o7 Tape feeding directions
CST3B ‘
' ML J(;onom View) é P n g TPL3
wo 045 1T 0.05 g | |
$s 0os 0.1
Packing quantity § N B
10000/reel o"\‘I‘?leight: 0.75 mg o
fSM 2 : —Ee
. e N }o—& O)
S — 0.1£0.05 e 8 TPL3 - T
e S ==
83 1 3
Packing quantity glic!:\: 0:1; o2 2
0.1+£0.05 [
10000/reel R
g Tape feeding directions
VESM § ﬁ‘ (o5, 4
(SOT-723) o arr ] g -8 / (
(SC-105AA) 0 B . - TPL3 \%% D \
= S s et ©
— o e o
Packing quantity 3 :D: S Lﬂ‘ by < / Ji
8000/reel Ca - s 2
Weight: 1.5 mg
06 Tape feeding directions 9
7 S§ I
(SOT-416) g*gr %'H | |
(SC-75) &€ dear T | o TE85L deB)ug
g B! 8 T O )
g 5 FLI Y
Packing quantity 5 gr — o LE} l\“f_/l
Sooolreel 0.05 + 0.05 ) T
Weight: 2.4 mg
21+0.1
USM mTE_ 3: $ W
(SOT-323) {1 APRA
(SC-70) ‘ : L«: ’ TES5L = A = 8
;g O O
z o —
Packing quantity g5 5| S~—
3000/reel 0'OMO'OEWeight: 6.0:9_
21+0.1 9
UFM i PN
dEtd bois TE85L = {4 =}
' g U~ U
g C
Packing quantity S 1=c S~—
3000/reel ANy
042388 017238 Tape feeding directions L
BISOE i o P 9 5-° T
SOT-23F i H aT] )
' — ; ]4 QE TES5L :

72

Note: For reference only. Be sure to verify device mountability.




Package Standard Tape Packing Specifications

Toshiba Package Land Pattern
Name Appearance Dimensions Examples* Tape Type Tape Dimensions Reel Dimension

Unit: mm Unit: mm
TSM '

Tape feeding directions

0.95

29102
[0.95]0.95]

}
=
L. 5180 ‘J:Iw

;T Jq?r TES5L
_ El - |
:ﬂj_]*—:h:: 0.95(0.95 SN~——

Packing quantity % —t
SOOO/reeI ) Weight: 10 mg
.EL
. N 0.8
S-Mini i
(SOT-346) | )
(SC-59A) -_ T | TES5L (%”}% 2
: | et il
© [N |
Packing quantity : :ﬂjjl. 2 0.95/0.95
SOOO/reeI o0 0.05Weigh(: 12 mg
Blosls Al 9
-H—-
WCSP4 ¢ A W
TES5L = e
Ny U
Packing quantity
3000/reel t
Weight: 0.7 mg
082005, 9
0.05£0.04 O.éiﬂ.DZ —l s l——l A *ﬁ‘w
CST4 %gf kL Sl 0
' Rl e g 2 TPL3 =8
c’ X « AAJ_ [;
(BNogom View) OI LJ
Packing quantity ?,:‘j 0.2 —
10000/reel Weiaht 11 m
1.2+0.05 ‘ | —|0,95 —l *ﬁ‘
TESQ L] 1 0 l
’ § 2 i =| | TE85L =) 1.2
y | Al
8 g J
Packing quantity gl_:D: s L35
4000/reel ° Weight: 1.5 mg
21101 Tape feeding directions

usQ =

(SOT-343) B[R Y
(SC-82) 0 JloLe.

20+02
Foenes]
I'LN—II

TEssL | | & (e lel

e =0T
+0.1
05 .U_Loos

db
%)
=

I»
Ip
L 180 —J:l[w

Packing quantity *; m g
3000/ree| peee Weight: 6.0 mg
29753 .
S M Q % 19 IQ_Q_I *ﬁ*
(SOT-24) gr - N 1
(C-61) J ' I @ % | TE85L S
Packing quantity g %1 J
3000/reel 0.05+0.05—

Weight: 13 mg

Note: For reference only. Be sure to verify device mountability.
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Packaging Information

Package Standard Tape Packing Specifications

Toshiba Package Land Pattern
Name Appearance Dimensions Examples™ Tape Type i U _ Reel Dimension

Unit: mm Unit: mm
’I?T‘
fSV |
(SOT-953) PN TPL3 7%
Packing quantity J
10000/reel 0w
1.6£0.05 9
ESV 1.2+0.05 g E "0_3.' ,T
] m—1-H & -—-—t1t Joss
(SOT-553) {tzg 3 I 1 D Jo
(SC-107BB) 0 9] Pl oY | TESSL D) g
T e U J
H g e
Packing quantity Ef EE
4000/reel A0
wr s S
= Fikss © M
UFV g | P5 °E$% il 0 1
0 EiiRs E 3 " 1o | TES5L D) re
g =S
Ml -l B 11 ail
Packing quantity ZI_ /_ _\ : 0.65
3000/reel Weight 7.0 mg
ol JETS | [ = - 1
(SOT‘353) ;‘ — | | g <] LJ O U
(SC-88A) 0 T8 | = " Ts | TESSL =8
' _ " Baslyles o
. } 3 3 w
Packing quantity g _Sy .650.6
3000/reel 000 0'l)?l\leight: 6.2 mg_
23_*00_32 9
16 1of 0.95 0.95 N
SMV = 5 ue W
(SOT-25) S8 | Fg | oo o\ i L
(SC-74A) o Ve | LS " T4 | TESSL | . SIEE
« - oB@-D[[W M J
: . || Ao
Packing quantity - @3 Mlﬂilli&l
3000/reel 0052005 \yeight: 14 mg
Tape feeding directions 9
= - saN
CST6 ool 11 L] PN
1.0+0.05 g | NY 2 ‘l 8
‘ m_o,w;{?mm ci TPL3 2 < %77 5’ ]77'5
i i g
| 0P | O
Packing quantity HH o oz I_i,‘ S~—
10000/reel u’f‘fu.us’“\jfleight 1om Pin No. 1
" oS0 Tape feeding directions *ﬁ‘
16 oy |18 N
SOT-963 Ei-he = ‘ °
{ ) & L ;Q g ’ ‘ ‘ TPL3 dgnQ)ase
. B U~ U J
— s -FH —
Packing quantity %L :D::;L 4%% = t S~—
10000/reel S Weight 1.0mg ! : ! Pin No. 1

Note: For reference only. Be sure to verify device mountability.
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Package Standard Tape Packing Specifications

Toshiba Package Land Pattern

Name Appearance Dimensions Exampﬁi:t; | TapeType Tape Dimens&(mfmm Reel DimensLiJclzl?t o
115005 S
Tape feeding directions .ﬁ‘
CST6C o : N
TE85L O g0\ g
L S@ g
- LT 1] J
Packing quantity el 0 S——
10000/reel o]
o.;s;(;.oag Lﬁ‘ 2
areey | JITHIH s
CSTeD bl |2 AP
¢ ﬂm‘”f;‘f o - [1]%]| TESSL = (49 = 5 8
fﬁ;‘,’g}z‘ 0.075+0.03 2 D i U
0.7 + 0.03 BO"O;" View g I ﬁ' : | T | J
Packing quantity %f s lms S~—
10000/reel Y.
1.1 0.38 "ﬁ"
ol |- —
CST6F 000 R N
sf =] |2 gl o2 o5 02 O Q &
‘ ‘ . TPL3 =)=
Y e == ]
g i —
Packing quantity YEry B 2 S~—
10000/reel AR
1.2+0.05 % 0.3
ES6 2 : O
(SOT-563) gl & | P 3o
a J:lzé - 10
(SC-107C) : E om0 TESSL
g |7 pesso
g g AN
Packing quantity gilﬁ.g;@ ES
4000/reel 162008

Weight: 3.0 mg

20501, | |, 075%005

o1

UDFN6 = CHES

(2in 1) ‘ - o D T | TES5L
B 1 o B 065 09
B

70

[ oemszor

=2
L
Packing quantity BE‘ ] :
3000/reel T Weight 8.5 mg -
E ] ! 0.65130.55 0 ’?“
UDFNG6B — |
(1in 1) ‘ ] || [T L. TEBSL I8
E o ]5 115 o ©
EE =
Packing quantity s o EE — - J
3000/reel e it: 8.5mg o
21041
| 17401 | -—%-
5T -3
UF6 gl | s LV
=4 ] Hs 9
‘ CIASINNE S TE85L Do B) iz
- U U J
Packing quantity %I [ :
3000/reel ° Weight: 7.0 mg

Note: For reference only. Be sure to verify device mountability.
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Package Standard Tape Packing Specifications

Toshiba Package Land Pattern

Name Appearance Dimensions Examples™ Tape Type Tape Dimensions Reel Dimension
Unit: mm Unit: mm Unit: mm Unit: mm

2101

Us6 _ 125+ 0.1

(o}

(SOT-363) SErd
(SC-88) ‘ 8L |
Packing quantity ;E@

0.4 Tape feeding directions

i
2 TE8SL

i

s
Ny

sl

0.1
0.15+0.05 0.2 To05

l<7(711‘804’1:rm

3000/reel )
Weight: 6.8 mg
28 i%i Tape feeding directions 9
SM6 ‘ ol 095,095 i
) 4
(SOT-26) JEree | F @ {}d}[J - ’ ! A 1
=t o= = 3
(SC-74) ’ JBLH | B T . | TESSL &9 =H 1 E
Tl | e =
Packing quantity G; i_ E _
3000/reel ooszoos— ' 22| M l_o_e_l
Weight: 15 mg
1,4510.05'@ g
© z B = P i
CST8 4 E0ag ||
’ 3 ﬁﬂm’m 8 TES5L ¥_§
; ———002@ T g _rj
Packing quantity é B [ 20
5000/reel :
3 H .%. Tape feeding directions 9.
MP8 g - TD—J #L"%D 4 T W
e i
(SOT-902) T o & . Yo & @ 00\ s
PNk ST -1 {—3| TE85L | = &= s
B ' O U U
- #% loog| (L I
Packing quantity E = z —
5000/reel e, —amm
Weight: 3.9 mg
3.1£01 03 Tape feeding directions 9
23z01 |82 g N
F—y i 1
us8 1=l 0 g0\ ki s
T =189
(SOT'765) % 5 % TE85L O O Il U j
B g S
Packing quantity 3 ”‘f oo %L —~
SOOO/reel Weight: 8.8 mg
) e | i
SMs =g s
& 24 1 |
(SOT-505) e R TE12L OeQ)ms
_ E D .u U Q
1 I — —— J
Packing quantity 1 i S~—
3000/reel 0052005 e
Weight: 21 mg
_
. : ] E 9.0
VS-8 j E— <
| Ht T
* " ' | TE85L 2
m b=
% __lI:JOAO(aX)
Packing quantity —
3000/reel

Note: For reference only. Be sure to verify device mountability.
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Package Standard Tape Packing Specifications

Toshiba Package Land Pattern

Name Appearance Dimensions Examples* Tape Type Tape Dimensions Reel Dimension
Unit: Unit: mm
8
b 28+0.1 a0 Tape feeding directions
e 24201 | 8 - 4
PSS S E 740 S 5 '
3 B - (&> \
3 5 TES85L
: L2l
o
Packing quantity E% S - 4
3000/reel &l ) Pin No. 1
Weight: 17 mg

Note: For reference only. Be sure to verify device mountability.

Board Assembly

(. Soldering Temperature Profile

Perform soldering following the methods and conditions described in the respective technical datasheets and databooks for
the device used. The soldering method, temperature and time may be restricted, depending on the device. All soldering
temperature profiles and conditions described in the mounting methods below are representative. The profiles and
conditions vary from product to product. Therefore, mount the product after first confirming the information described in
the respective technical datasheets and databooks with the customer.

Reflow soldering and flow soldering must not be combined when performed. For details regarding special soldering
including lead(Pb) soldering, please contact your nearest Toshiba office or distributor.

Using Infrared Reflow

1. It is recommended the top and bottom heating method with long or medium infrared (C)
rays. 260

2. Complete the infrared ray reflow process with a maximum package surface
temperature of 260°C, within 30 to 50 seconds when a package surface temperature
is 230°C or higher.

3. Refer to Figure 1 for an example of a temperature profile.

230

190

180 |-

Package Surface Temperature

This profile is based on the device’s maximum heat resistance guaranteed value. 6010 120 seconds 30 to 50 seconds
Set the preheat temperature/heating temperature to the optimum temperature
corresponding to the solder paste type used by the customer within the

above-described profile.

Time (Seconds)

Figure 1 Example of Temperature Profile

Using Hot Air Reflow

1. Complete hot air reflow with a maximum package surface temperature of 260°C, within 30 to 50 seconds when a package surface
temperature is 230°C or higher.

2. For an example of a temperature profile, refer to Figure 1 above.

Using Solder Flow/Dip

1. Apply preheating for 60 to 120 seconds at a temperature of 150°C.

2. Mount the device within 10 seconds of solder flow with a maximum temperature of 260°C.

3. For insertion-type packages, mount the device at the stopper or at a location more than 1.5 mm from the body.

4. Surface-mount packages are greatly affected by thermal stress compared with the insertion-type packages; therefore, mount the
device lower temperature and shorter mounting time than the condition listed in the above 2. to avoid thermal stress.
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14 | Part Naming Conventions

(@ Part Naming Conventions

B Small-Signal and Semi-Power MOSFET (SSM) Series

(1) Small-signal MOSFET

(2) Pin count

(3) Polarity and internal configuration
K: N-channel, single

SSM 3 K 101 TU J: P-channel, single

—_—— ——— N: N-channel, dual
(1) 2 & @ (5) P: P-channel, dual
L: N-channel and P-channel (dual)
E: N-channel and P-channel
(pre-wired as a load switch)
H: N-channel and SBD
G: P-channel and SBD

(4) Serial number of the products
(5) Package

<3-pin> <4-pin> <6-pin>

F: S-Mini CT: CST4 FU: US6

FU: USM FE: ES6

FS: SSM <5-pin> TU: UF6
FV:VESM F: SMV CTD: CST6D
T:TSM FU: USV NU: UDFN6
TU: UFM FE: ESV

CT: CST3 TU: UFV

CTB:CST3B  R:SOT-23F

B Power MOSFET Series B LDO (Low-Dropout Regulators)

TPC8 0 01 -H
m @6 @

(1) TPC6: VS-6 Series (2) 0: N-channel, single
TPCF8: VS-8 Series 1: P-channel, single
TPCP8: PS-8 Series 2: N-channel, dual
TPCC8: TSON Advance Series 3: P-channel, dual
TPC8: SOP-8 Series 4: N-channel and P-channel, dual
TPCA8: SOP Advance Series A: N-channel and SBD
TPCL4: Chip LGA B: P-channel and SBD

J: P-channel and NPN
(3) Serial number of the products
(4) -H: High-speed type

Blank: Low-ON-resistance type

» @6 @ G (©

(1) Toshiba CMOS LDO regulator
(2) Pin count
(3) Single output
(4) Output voltage
Examples: 18: 1.8V, 285:2.85V
(5) D: Auto-discharge and pull-down resistor on CE
Blank: No auto-discharge and no pull resistor on CE
(6) WBG: WCSP4
FE: ESV
U: UFV, UF6
Blank/A: SMV, SM6

m L-MOS

(5) U : Unbuffered
T : TTL-level inputs
Blank : Buffered

(1) Toshiba CMOS device (6) Function
(2), (4) Product series Same as for standard CMOS logic
4 __: Standard Series (7) Letter beginning with A
7__: High-Speed Series for upgraded versions
7__H:VHS Series (8) Package type
7__E:VHS TTL-Level Input Series F: SMV
7_Z:SHS Series FU: SM8, USV or US6
TC 7 S H U 04 FU 7__A: AHS Series Elé Eg\sl or ES6
W @ @we 6 0n @ @ oot ot FC: CST8
FS: fSV
SIS L8X: MP8
P : 6 pins
W : 8 pins
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H Magnetic Sensors

H ESD-Protection Diodes

TCS10S P U

W @ @ @ 6

(1) Toshiba CMOS magnetic sensor  (4) Output configuration

(2) Type P: Push-pull output
10: High-sensitivity type L: Open-drain output
11: High-sensitivity type with (5) Package type
inverting output U: UFV (SC-88A-like)
20: Standard type R: SOT-23F (SOT23-like)
(3) Polarity C:CST6C

S: Unipolar, south pole
N: Unipolar, north pole
D: Bipolar

H Schottky Barrier Diodes (New Naming Conventions)

DF5A6.2LFU

M @B @ 6 ©

(1) Toshiba ESD-protection diode
(2) Package pin count
Note: The digit 7 denotes a 6-pin package.
(3) Internal configuration
Example: A: Common anode
(4) Clamp voltage (VBR)
(5) Series
Example: L: Ultra-high-speed
(6) Package style

H Schottky Barrier Diodes (Old Naming Conventions)

CUSO05F30A

W @@ @6 ©

(1) Package

Examples: CE: ESC, CU: USC, CB: CST2B
(2) Pin count

Example: S: 2-pin
(3) Current rating

Example: 07: 0.7 A
(4) Device type

Examples: F: Low-voltage, R: Low-leakage
(5) Voltage rating

Example: 30: 30 V
(6) Revision or functional category (A to Z)

M Transistor with Built-In Resistance (BRT)

DSF07S30AU

n @ 6 @ 6 6 O

(1) DS stands for Toshiba Schottky barrier diode.
(2) Device feature

This letter shows the feature of a device.

R: Low leakage current type.

F: Low forward voltage type.
(3) Current rating

Examples: 07: 0.7 A, 10: 1 A
(4) Circuit configuration and number of pins
(5) Voltage rating

Examples: 30: 30 V, 15: 15V
(6) Revision

The additional symbol for upgraded versions
(6) Package style

This letter shows the package style.

H Operational Amplifiers and Comparators

RN 2 1 07 MFV

W P @ 6

(1) RN means Toshiba transistor that has a built-in resistance
(2) Polarity
This number shows the polarity of a product.

Products are classified into three types, as shown below, by the polarity.

1: NPN (small-signal)
2: PNP (small-signal)
4: PNP+NPN
(3), (5) Package type
(4) Serial number
Serial numbers that start from "A1": Dual
Serial numbers that start from "01": Single

TC75S63TU

W @6 @ 6

(2) Circuit type (4) Serial number
TA: Bipolar type Second source products use
TC: CMOS type the same have their own
(2) The number here indicates number.
operational amplifiers and Numbers as for original
comparators products.
(3) Number of circuits (5) Package type
S: Single circuit F: SMV
W: Dual FU: USV
FE: ESV
FU: SM8
FK: US8
TU: UFV

H For details of part naming conventions, visit our Web site at: http://www.semicon.toshiba.co.jp/eng
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OVERSEAS SUBSIDIARIES AND AFFILIATES

(As of April 1, 2011)

Toshiba America

Electronic Components, Inc.
Irvine, Headquarters

Tel: (949)623-2900 Fax: (949)474-1330
Buffalo Grove (Chicago)

Tel: (847)484-2400 Fax: (847)541-7287
Duluth/Atlanta

Tel: (770)931-3363 Fax: (770)931-7602
El Paso

Tel: (915)771-8156

Marlborough

Tel: (508)481-0034 Fax: (508)481-8828
Parsippany

Tel: (973)541-4715 Fax: (973)541-4716
San Jose

Tel: (408)526-2400 Fax: (408)526-2410
Wixom (Detroit)

Tel: (248)347-2607 Fax: (248)347-2602
Bloomington

Tel: (952)842-2400 Fax: (952)893-8031
San Diego

Tel: (858)385-5900 Fax: (858)674-7606

Toshiba Electronics Europe GmbH
Diisseldorf Head Office

Tel: (0211)5296-0 Fax: (0211)5296-400
France Branch

Tel: (1)47282181

Italy Branch

Tel: (039)68701 Fax: (039)6870205
Spain Branch

Tel: (91)660-6798 Fax: (91)660-6799
U.K. Branch

Tel: (0870)060-2370 Fax: (01252)53-0250

Sweden Branch
Tel: (08)704-0900 Fax: (08)80-8459

Toshiba Electronics Asia (Singapore) Pte. Ltd.
Tel: (6278)5252 Fax: (6271)5155

Toshiba Electronics Service (Thailand) Co., Ltd.
Tel: (02)501-1635 Fax: (02)501-1638

Toshiba Electronics Trading (Malaysia) Sdn. Bhd.

« Kuala Lumpur Head Office
Tel: (03)5631-6311 Fax: (03)5631-6307

« Penang Office
Tel: (04)226-8523 Fax: (04)226-8515

Toshiba Electronics Asia, Ltd.

Hong Kong Head Office

Tel: 2375-6111 Fax: 2375-0969

Beijing Office

Tel: (010)6590-8796 Fax: (010)6590-8791
Chengdu Office

Tel: (028)8675-1773 Fax: (028)8675-1065
Qingdao Office

Tel: (532)8579-3328 Fax: (532)8579-3329
Toshiba Electronics (Shenzhen) Co.,Ltd
Tel: (0755)2399-6897 Fax: (0755)2399-5573
Toshiba Electronics (Shanghai) Co., Ltd.
Shanghai PUXI Branch

Tel: (021)6139-3888 Fax: (021)6190-8288
Hangzhou Office

Tel: (0571)8717-5004 Fax: (0571)8717-5013
Nanjing Office

Tel: (025)8689-0070 Fax: (025)8689-0070
Toshiba Electronics (Dalian) Co., Ltd.
Tel: (0411)8368-6882 Fax: (0411)8369-0822

Tsurong Xiamen Xiangyu Trading Co., Ltd.
Tel: (0592)226-1398 Fax: (0592)226-1399
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Toshiba India Private Ltd.
Tel: (0124)499-6600 Fax: (0124)499-6611

Toshiba Electronics do Brasil Ltda.
Tel: (011)2539-6681 Fax: (011)2539-6675

Toshiba Electronics Korea Corporation
» Seoul Head Office
Tel: (02)3484-4334 Fax: (02)3484-4302
» Daegu Office
Tel: (053)428-7610 Fax: (053)428-7617
Toshiba Electronics Taiwan Corporation

 Taipei Head Office
Tel: (02)2508-9988 Fax: (02)2508-9999

» Toshiba Corporation, and its subsidiaries and affiliates (collectively “TOSHIBA”), reserve the right to make changes to the information in this document, and related hardware,
software and systems (collectively “Product”) without notice.

p» This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with TOSHIBA's written permission, reproduction is
permissible only if reproduction is without alteration/omission.

» Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are responsible for complying with safety standards and
for providing adequate designs and safeguards for their hardware, software and systems which minimize risk and avoid situations in which a malfunction or failure of Product could
cause loss of human life, bodily injury or damage to property, including data loss or corruption. Before customers use the Product, create designs including the Product, or
incorporate the Product into their own applications, customers must also refer to and comply with (a) the latest versions of all relevant TOSHIBA information, including without
limitation, this document, the specifications, the data sheets and application notes for Product and the precautions and conditions set forth in the "TOSHIBA Semiconductor
Reliability Handbook" and (b) the instructions for the application with which the Product will be used with or for. Customers are solely responsible for all aspects of their own product
design or applications, including but not limited to (a) determining the appropriateness of the use of this Product in such design or applications; (b) evaluating and determining the
applicability of any information contained in this document, or in charts, diagrams, programs, algorithms, sample application circuits, or any other referenced documents; and (c)
validating all operating parameters for such designs and applications. TOSHIBA ASSUMES NO LIABILITY FOR CUSTOMERS' PRODUCT DESIGN OR APPLICATIONS.

» Product is intended for use in general electronics applications (e.g., computers, personal equipment, office equipment, measuring equipment, industrial robots and home electronics
appliances) or for specific applications as expressly stated in this document. Product is neither intended nor warranted for use in equipment or systems that require extraordinarily
high levels of quality and/or reliability and/or a malfunction or failure of which may cause loss of human life, bodily injury, serious property damage or serious public impact
(“Unintended Use”). Unintended Use includes, without limitation, equipment used in nuclear facilities, equipment used in the aerospace industry, medical equipment, equipment
used for automobiles, trains, ships and other transportation, traffic signaling equipment, equipment used to control combustions or explosions, safety devices, elevators and
escalators, devices related to electric power, and equipment used in finance-related fields. Do not use Product for Unintended Use unless specifically permitted in this document.

» Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.
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Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable laws or regulations.

» The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any infringement of patents or any other intellectual
property rights of third parties that may result from the use of Product. No license to any intellectual property right is granted by this document, whether express or implied, by
estoppel or otherwise.

» ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE FOR PRODUCT, AND TO THE MAXIMUM
EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY WHATSOEVER, INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR
INCIDENTAL DAMAGES OR LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA,
AND (2) DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE OF PRODUCT, OR INFORMATION, INCLUDING
WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

» Do not use or otherwise make available Product or related software or technology for any military purposes, including without limitation, for the design, development, use,
stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile technology products (mass destruction weapons). Product and related software and technology
may be controlled under the Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export and re-export of Product or related
software or technology are strictly prohibited except in compliance with all applicable export laws and regulations.

» Product may include products subject to foreign exchange and foreign trade control laws.

p Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product. Please use Product in compliance with all
applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. TOSHIBA assumes no liability for
damages or losses occurring as a result of noncompliance with applicable laws and regulations.
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