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Packaging Roadmap for Surface-Mount Devi

High Power

Reduced package size and increased allowable power dissipation

S-Mini SM6
. (SOT-346) (SOT-26)
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<1 'Packaging Information

Toshiba Package Package Land Pattern Standard Tape Packing Specifications
hale Appearance Dimensions SXamBES Tape Type Tape Dimensions Reel Dimension
Unit: mm Unit: mm Unit: mm Unit: mm
_ Tape feeding direction 9
[ - yin
0.5+ 0.05 S N
CST2 e E § g
P =L 8 —5 2
06005 ' (Bottom View) S i ; TP L3 R
S
Ik - |
g
Packing quantity
10000/reel Weight: 0.7 mg
0.6+ 0.05 9
. 0.85 i
fSC ]
@ 8
s TPL3 =R
0.2 + 0.05| 5 0.21
E 0.1+0.05 J
Packing quantity [ r@s:m
10000/reel " Weight: 0.6 mg
. oy 452=008 Tape feeding direction 9
g L o — i
sESC g : T
o <
(SOD-723) E pmm TPL3 3
‘ o — ®
0.2+ 0.05| 3 MJ_L
05
062005 N
Packing quantity
10000/reel = eight: 1.4 mg
o 9
o
ESC s Tj
(SOD-523) & L
N o, =l TPL3 -2
+0.05 S J
0.8+0.1
Packing quantity ’ \
8000/reel q Weight: 1.4 mg
gl2stof Tape feeding direction 9
g fm i
U SC g ‘ %S % 0s 008 23 T
(SOD-323) ° ? i — I 3
0378 0157055 | St TPH3 IR
o 55 08|
5 2
Packing quantity (|
3000/ree| Weight: 4.5 mg
08005 o Tape feeding direction 9
0.5:0.03 g -
7 r e 0.6 T
§ § L ] lg & - T W
S 2 10
CST3 | AP
' = a 8 joss |2 TPL3 . =) 7 X
g Eaaan0015+008 _% ] O O [
é _||0.05+0.03 (Bottom View) o1a L= J
sl=— an . 0.22
L%
Packing quantity - 3
10000/reel Weight: 0.75 mg




Toshiba Package
Name

Package

Land Pattern
Examples

Standard Tape Packing Specifications

Appearance Dimensions Tape Type Tape Dimensions Reel Dimension
Unit: mm Unit: mm Unit: mm Unit: mm
P Tape feeding direction 9
E g 0.24 4 *ﬁ‘
fSM e ==t 1
FHNE P 3 g > O 2
¢ e I I T TPL3 |~ S
1.020.05 ~
83 ‘%Io‘ J
Packing quantity s Jé_‘ ]
10000/reel Weight: 0.6 mg
% 2a00s Tape feeding direction 9
g m‘ 05 4 i
VESM gl Oiil | 8 i 2 -1 W
(SOT-723) . S -—EEL; [y L
o Yzl g fftg o o TPL3 \{} S \ -2
I I ©
s 3 s e |
i L2 W / ]
Packing quantity = 94104 5 =L
8000/reel Weight: 1.5 mg s
8 .o Tape feeding direction 9
| e os = &
TESM = J . 1
I = o
t HH . . TES5L -2
i g | EEE ]
% ,‘E 0.450.t1ﬂ
Packing quantity §E[:L| = 05
4000/reel Weight: 2.2 mg
s pie
TESM2 p=: I . |
Sls| ST i s 8
& i ERE TESSL 2
= g @ (| $ 0
[fo) g H | ° J
g : 0_450.-&
Packing quantity 5]:[:‘:4 05
4000/reel Weight: 2.2 mg
% 122005 055 .ﬁ‘
3| [os=005] 8 i
TESM3 = :l . |
g o ;r T =] =] o
& S i i S TE85L e
iy | e E |
- ki 0.45@
Packing quantity gEE = 05
5000/reel ° Weight: 2.2 mg
16-01 3 Tﬂeeding direction 9
ESM 08501 | S [—(ﬁ‘ a i
(SOT-490) Joae sl = ( [T ]
fE - s -
(SC-81) & 2 HE . . TPL3 \{} b \ 2
g - ! ©
e i I |
i1l1ls | / ]
Packing quantity P804 N —
8000/reel Weight: 2.3 mg
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<1 Packaging Information

el e Package Land Pattern Standard Tape Packing Specifications
Name Appearance Dimensions LS Tape Type Tape Dimensions Reel Dimension
Unit: mm Unit: mm Unit: mm Unit: mm
0.6 Tape feeding direction 9
SSM = ﬁ 4 % i
(SOT-416) —EELI AP W
(SC-75) & g | | TE85L =E) e
| | ‘it Ny
. . =F 05|05 S~—
Packing quantity '
3000/reel Weight: 2.4 mg
21+01 9
125201 | 05
UsSM = % —— T
SOT-323 25|87 2 M= W
( ) 2z S = HH-2] O o= 10
(SC'?O) ‘ wl-lS) 2] 3 i TES85L %, ﬁ ,g
= x 1
Packing quantity 5 10.65/0.6!
3000/reel o 0.1Weight: 6.0mg
§ 2.120.1 *ﬁ,
UFM e A IR
S 2|_3:tg TES85L = =2 A g
8 VY j
3 3 ]
L 1s i
Packing quantity ~
3000/reel Weight: 6.6 mg
28+932 o
16205

TSM

0.2

+
+
0.950.95

[l =

TE85L

2.9

dlo
%)
ap

b
L s180 A#Q

|
Zloss o[~
0.16 = 0.05 0401
2.4
H
o
SR

0.05

0.95/0.95

I '

0to 0.1

+

Packing quantity
3000/reel

0.7

Weight: 10 mg

25+ g.g Tape feeding direction
- 0. —

15+025
-0.15

S-Mini

(SOT-346) o[t J&I
(SC-59) ’ W E T I e T . TE85L
[

0]
nE]
(=}

}
e

do

4 ﬂL i ——
! ] :ﬂ:@li_ 0.95(0.95 S~—
Packing quantity ” i
3000/reel Weight: 12 mg
(800 05 ,ﬁ‘
0.05:0.04,| F—» 022002 sy
i M. m o W
CST4 RE R |
48 3 2 4 40 0) £
- o s ’_j S TPL3 %’ ST ﬁ =
(Bottom Vie{o;/vé t gT ] — T

o
3 0.2

Packing quantity 3
10000/reel Weight: 1.1 mg




Toshiba Package

Package

Land Pattern

Standard Tape Packing Specifications

Name Appearance Dimensions Examplesl Tape Type Tape Dimensions Reel Dimension
Unit: mm Unit: mm Unit: mm Unit: mm
Tape feeding direction 9
e g 4 A % W
TESQ %%l ' ¥ z E}EJ i O ! Q
. S I | | TE85L = L) 8
5 | ° J U/ /T
o s gl | _E—I [ E—— J
. | —
Packing quantity E _foss |
4000/reel Weight: 1.5 mg
2101 9
1.25 = 0.1 *ﬁ‘
B0 RN
usQ et & TN
HH 1 4 g |
(SOT-343) 0 SR TE8SL D) g
’ - g U U J
’ S5 g I——]
FREN I .- ~——
Packing quantity S 0to0.
3000/reel Weight: 6.0 mg
9
SMQ gi: 1.9[9}11 /T\/J\ NN
(SOT-24) . g | W
(SC-61) ‘ g e OBl is
O = N 85 N o S
. 1k 3] {E% = J
5 31;‘ = S~
Packing quantity b o0s=00s! '
3000/reel Weight: 13 mg
fsv o.u;o.os_t%’ 0::0.05 A "ﬁ‘
dag ] F2 T W
(SOT-953) 32" O ¢ 0\ 1 g
@ = = TPL3 S0
Packing quantity z 4t.1 005 ENENE —
10000/reel Weight: 1.0 mg
1.6 +0.05 Taﬁieeding direction 9
ESV 122005 g 03 A T i
81 w10 H° 3 B},,, 10.45 _ T W
(SOT-553) - s . 4 % 9 0> D\ il g
)| ox 0 A | \ - - —
0 - e S I 1 TES85L IR IR &= =S
) % @ 105 05 ® :ET!:]J :E%jj E:]J. ,: Dl . ‘O J&
i . EH B Y —
Packing quantity 8
4000/reel Weight: 3.0 mg
e 2
UFV =Nt N
o|8f H 4 o
0 55 Sl TEssL )i g
£ U J
L \:
Packing quantity °
3000/reel Weight: 7.0 mg
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Toshiba Package Package Land Paitern Standard Tape Packing Specifications
NEwwE Appearance Dimensions Examples Tape Type Tape Dimensions Reel Dimension
Unit: mm Unit: mm Unit: mm Unit: mm
21041 A A A
1.25+0.1 -~ T@eedlng direction 9
usv Nt .8 n N % i
(SOT-353) g [ i | [Fss g[ﬁ% i A B W
- S § 2 S '] o
(SC-88A) ‘ =gl = 2| TEssL % o e
: = ==vall
— LN =
acking quantity o004
3000/reel A
28+02
SMV ;_16+8$ | 095 0.95
(SOT-25) alsl8 7] 55 {J
(SC-74A) alala =TT, 3 R
& X o_;_ 4 ]}@[ o TES5L
Packing quantity L = F:: M M lﬁ_l
3000/reel Weight: 14 mg
Tape feeding direction ‘ﬁ‘
CST6 = £ N
IID oo |/0kD\Hs
’ e TPL3 , = (A =) ] 2
e ‘8 O ofi O ()
Packing quantity e otss 0z
10000/reel = —
1.0 0.05 035 035 9
.12 0. 0.8:0.05 | 0.1:0.05 B - e ‘ﬁ‘
1S6 L EF i E‘E Nl
(SOT-963) g o> 8
¢ = ﬁ% .| TPL3 %” wkE
. : F-HH - e — J
= 3 T ~—
Packing quantity E_ED:':l o2l o2l oz Pin No. 1
10000/reel RO
% —E 2% Tﬂeeding direction *ﬁ‘
I I e e e s
CST6C i : ]
‘ [ F— a 3
s o &
_m@aate TE85L |3 o
e gga & |
Packing quantity —gi B 0052008
10000/reel T fl—wa‘f:"; . ‘ o ‘ =
S leight: 2.0 mg
8 Tape feeding direction 9
1.2+0.05 z 03, - . N M
ESG gl8raTH EO EH.IMS el /T\ W
o (oc|o — T |
(SOT-563) e E TEB5L (fi_fi_fbi_fb) é, % 2
. ) A
= g Al I
ﬁizil = EE -* Pin No. 1 SN~—
Packing quantity S 162005
4000/reel

Weight: 3.0 mg




Package Land Paitern Standard Tape Packing Specifications

Toshiba Package
Examples

NEwmE Appearance Dimension’sU " nit Tape Type Tape DimensiSr]ts Reel Dimensi?r)t
nit: mm nit: mm nit: mm nit: mm
21041 Tape feeding direction 9
| 1.7+0.1 - ’T
1] ft;ﬁ 4
UF6 A0S I S D
| 21 5 °5
0 dg B TES5L | _ =
Packing quantity ST 1 ) x -
3000/ree| ° Weight: 7.0 mg
21201 04
1.25+0.1 l——-l -
Useé T | B | 44
(SOT-363) £ e [ iyt
(SC-88) - |l | TE8SL =
T | T
Packing quantity 3*0%;@::5: # he
3000/reel Weight: 6.8 mg
28705
SMG ‘ 16107 095 0.95
(SOT-26) JEd | E {}d}[} T 0
(SC-74) ‘ 228z] | B_3 T T, | TE8SL =
== | oy ) 7
o - + < - L
Packing quantity EE é: 08||06| |08
3000/reel 01001 ight: 15 mg oo
1.35+ 0.05,
o g B
2 f =
7 9 -
CST8 b finpo N
EE E
& g 438 | - ;| TESSL 0,
o a2 L E
S| |m | Fe < |
Packing quantity 05200 P H s 00 o
5000/reel 105003 Weight: 2.0 mg
3.1+0.1
© 2801, |83 7]
= —'—l: o % +<\T
US8 e s =
Sp== =i =
2 o ann nnn
e ; TE85L =
Packing quantity St 5 =
3000/reel e Weight: 8.8 mg 05
o 4.0x0.1 04
g 28:0.1 | .8 -
8l % al_
SM8 deoe B2l |2
o s+25
(SOT-505) [MoeE A .
8 gl IR TE12L
— 1 W
Packing quantity 2 f 065 065
3000/reel Welght:21 mg 065
% 28201 B Tape feeding direction
3 24:0.1 ‘ § <4
PS8 e b g Tl \
o| s4—f = -
= et BRI
Packing quantity :]tl;l“:‘: 4
3000/reel

Weight: 17 mg




WA small-Signal MOSFETs

1.5-V and 1.8-V, low ON-resistance P-ch MOSFETs suitable for load switch applications in portable equipment
Representative Device: SSM3J120TU

M Features

O Low ON-resistance

RoN = 49 mQ max @Vas = -2.5V

Package: SOT363
5

Package Dimensions

Ta =25°C, Ip = 300 mA

‘ , , , Unit: mm
Ron = 78 mQ max @Vas =-1.8 V
; 0.10 L. l =
O Low-voltage gate drive 5 -
Ron = 140 mQ max @Ves = -1.5V & A4 \‘ &
0.05 ‘
0.65‘ 0.2 || 0.12
0.00
13 15 17 19 21 23 25 27 20 o7
Vas (V)
Po=05W
Presented only as a guide.
M Single MOSFETs
m General Specifications
Ros(on) Max (mQ
Part Number Package V'\DISS V<\3/ss I: o (me)
V) V) A) Ves=11.5VI | Ves=11.8VI | Vas=I2.5VI Ves = 14 VI
SSM3J120TU UFM (2021) -20 8 -4.0 140 78 49 38
SSM6J51TU UF6 (2021) -12 8 -4.0 150 68 54 -
SSM6J53FE ES6 (1616, SOT-563) -20 8 -1.8 364 204 136 -
m Package Dimensions and Internal Connections*
SSM3J120TU o5 SSM6J51TU SSM6J53FE Unit: mm
1 1 1 1
o e =g BT
5 r!k» J 5 | % of | f2
A‘\ - — ]
T - T m m — L_T - = =
0.65 0.65 0.5 u
0.65/0.65)
2.0 0.7 2.0 0.7 1.6 0.55
*The internal connection diagrams only show the general configurations of the circuits.
M Dual MOSFETs
B General Specifications
Rbs(on) Max (mQ
Part Number Package V?ISS V(\;/SS I: 0 (me)
V) V) A) Vas =11.5VI Vas =11.8 VI Vas =12.5 VI Vas =14 VI
SSM6P54TU UF6 (2021) -20 +8 -1.2 555} 350 228 -
m Package Dimensions and Internal Connections*
Unit: mm

SSM6P54TU

21
—T2 0l
—

e

&l

o
(o2}
o

n

.0

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




P3N MOSFETs in a 2021 Package

Low ON-resistance and low-capacitance MOSFETs suitable for load switch and DC-DC converter applications in portable
equipment

H Features

O World-class low Ron and Ciss (as MOSFETs in 3-pin 2021 packages)
01.5-V, 1.8-V, 2.5-V and 4-V Vas
O Pbp = 500 mW achieved with new leadframe materials (Mounted on an FR4 board; 25.4 mm x 25.4 mm x 1.6 mmt)

B Package Dimensions

Unit: mm
- 05
&
065 || o2 || 0.12
2.0 0.7‘
Po=0.5W (Land pattern example)
B Product Offerings
Part Number Polarity V(l\jls)s V((\;/S)S (L[\)) Foston Max (m?) z)'lszj c :Ln:ZL;iL g
Ves =115Vl | Ves=11.8VI | Veas =125Vl | Ves=14VI
SSM3K123TU 20 +10 4.2 66 43 32 28 1010
SSM3K121TU 20 +10 32 140 93 63 48 400
SSM3K104TU 20 +12 3.0 = 110 74 56 320
SSM3K119TU 30 12 25 — 122 85 80 270
SSM3K102TU 20 +12 2.6 = 154 99 71 268
SSM3K101TU 20 +12 2.2 — 230 138 103 125
SSM3K116TU 30 +12 22 = = 135 100 245 -
SSM3K122TU s 20 +10 2.0 307 214 164 126 195 ’_{'J
SSM3K36TU* 20 +10 0.5 1520 1140 850 660 48 ::|_'
SSM3K127TU 30 +12 2.0 — 286 167 123 123 - -
SSM3K126TU 30 +20 3.9 — — — 43 800
SSM3K124TU 30 +20 2.4 — — — 120 180
SSM3K105TU 30 +20 21 = = = 200 102
SSM3K128TU 30 +20 1.5 — — — 360 57
SSM3K107TU 20 +20 1.5 — — — 410 60
SSM3K106TU 20 +20 1.2 — — — 530 36
SSM3J120TU -20 +8 -4.0 140 78 49 38 1484
SSM3J115TU -20 +8 -2.2 353 193 125 98 568
SSM3J110TU -12 +8 -2.3 = 240 145 94 550
SSM3J109TU -20 +8 -2.0 — 300 172 130 335 .
SSM3J108TU . -20 +8 =18 = 363 230 158 250 ’_i'J
SSM3J113TU -20 +12 -1.7 — — 249 169 370 ::|_‘
SSM3J111TU -20 2 | -0 — — 680 480 160 -
SSM3J117TU -30 +20 -2.0 — — — 225 280
SSM3J118TU -30 +20 -1.4 — — — 480 137
SSM3J112TU -30 +20 -1.1 — — — 790 86
1 Preliminary *The internal connection diagrams only show the general configurations of the circuits.




m Application Notes
B Typical DC-DC Converter Circuits for < 3-W Applications

(Up Converter) (Down Converter)
Voo g Voo I
PWM
Load f Ing
Vour semsmmmnnn . Signal J i Lo
W M ) | Vour -----—----- !
PWM H AT : l | R ] l :
. [t gt J ' ) ce 0t ! )
Signal ' b i PWM Signal ___ng i i
M ' " | (Synchronous Rectifier) ::_*_". A i i
PWM Signal g : S H i
- 0 ' ---4 ' 1
oz (Synchronous Rectifier) : i | :
B ERREr e : 5
M Typical Power Management Switch
Vin Main —Syv_it_(:P.(P-ch)
7 AT
Turn-On Control

(N-ch)

Lo




P Low-Ron MOSFETs
M Single P-ch MOSFETs

Vpss | Vass Ip RIZEERD () Ciss *Internal Land Pattern
PaCKageUn“: o rart Number M| M A e =115V Ves = 1.8VI| Vas = 12.5VI | ves =t vi | (PF) | Connections Exam:e;m
SSM6J53FE 20 | 8 | -1.8 364 204 136 - 568
SSM6J206FE | 20 | #8 | 2.0 - 320 186 130 335
(35-55663) SSM6J23FE 12 | #8 | -1.2 - - 210 160 420 o
@T[:i:] I:] SSM6J205FE | 20 | =8 | -0.8 - 460 306 234 250 —Tf
F_T—W—l s SSM6J26FE 20 | 8 | -05 - 980 330 230 250 ol
SSM6J25FE 20 | #12 | -05 - - 430 260 218
SSM6J207FE -30 +20 | -1.3 - - - 491 137
SSM3J120TU | -20 +8 | 4.0 140 78 49 38 1484
SSM3J115TU | 20 | 8 | -22 353 193 125 98 568
SSM3J110TU | -12 +8 | 2.3 - 240 145 94 550
UFM SSM3J109TU | 20 | 8 | -20 - 300 172 130 335 05
_T I:] SSM3J108TU | 20 | 8 | -1.8 - 363 230 158 250 T =)
le:,_o'i! _10_# SSM3J113TU | 20 | 12 | -1.7 - - 249 169 370 E - :‘;s ] {;L_Gs
SSM3J111TU | 20 | +12 | -1.0 - - 680 480 160
SSM3J117TU -30 +20 | -2.0 - - - 225 280
SSM3J118TU | -30 | =20 | -1.4 - - - 480 137
SSM3J112TU -30 +20 | -1.1 - - - 790 86
s SSM6J51TU -12 +8 | 4.0 150 85 54 - 1700
SSM6J21TU -12 | %12 | -3.0 - - 88 50 1300
SLI:;:]J [] SSM6J50TU 20 | x10 | -25 - 205 (@2.0V) 100 64(@4.5V) | 800
2.0 # SSM6J401TU -30 | 20 | -25 - - - 145 730
SSM6J402TU | -30 | 20 | -2.0 - - - 225 280
US6(SOT-363) SSM6J08FU 20 | 12 | -1.3 = 460 (@20V) | 260 180 370
;E[:i;] ﬂ SSM6J06FU 20 | +12 | -0.65 - - 700 500 160
PO o SSM6JO7FU | 30 | =20 | -08 - - - 800 130
SSM3J13T -12 | +8 | -3.0 - 180 (@2.0V) 95 70 890
SSM3J312T 12 | £8 | 27 - 237 142 91 550
TSM SSM3J304T | 20 | =8 | -23 - 297 169 127 335
SSM3J313T 20 | 8 | -15 - 640 397 269 174
S ID_E_EJ j SSM3J01T 30 | %10 | -1.7 - - 600 400 240
26 "g‘* SSM3J02T 30 | %10 | -15 - - 700 500 150
SSM3J314T -30 | %20 | -35 - - - 100 505
SSM3J14T 30 | %20 | -27 - - = 170 413
SSM3J306T 30 | 20 | 24 - - - 225 280
SSM3J305T 30 | %20 | -1.7 - - = 477 137

*The internal connection diagrams only show the general configurations of the circuits.
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M Single N-ch MOSFETs

Focage | panvmber | V1V eiiaw[vas i ves c e asiaavl o | comemrs | Erp
Uikl i =1. =il =12, cs=14.0VI| (P ections Unit: mm
SSM6K203FE | 20 | =10 | 28 153 106 76 61 400
SSM6K202FE | 30 | =12 | 23 - 132 95 85 270
SSM6K204FE | 20 | =10 | 2.0 307 214 164 126 195
(Sg'I§5663) SSM6K208FE | 30 | =12 | 1.9 - 296 177 133 123 e o3
SSM6K25FE 20 | +12 | 05 - 395 190 145 268 - . ﬂ%{
ﬁ:::l [] SSM6K24FE 30 | 12 | 05 - - 180 145 245 L | 7] 0508 e
==l SSM6K22FE | 20 | =12 | 14 - - 230 170 | 125 E}E}
SSM6K210FE 30 +20 1.4 - - - 371 57
SSM6K30FE 20 | %20 | 1.2 - - - 420 60
SSM6K31FE 20 | %20 | 12 - - - 540 36
SSM3K123TU | 20 | =10 | 4.2 66 43 32 28 1010
SSM3K121TU | 20 | =10 | 32 140 93 63 48 400
SSM3K104TU | 20 | =12 | 3.0 - 110 74 56 320
SSM3K119TU | 30 | =12 | 25 - 122 85 80 270
SSM3K102TU | 20 | =12 | 26 - 154 99 71 268
UFM SSM3K101TU | 20 | =12 | 22 - 230 138 103 125 05
SSM3K116TU | 30 | =12 | 22 - - 135 100 245 o _ _@ﬂ
EW:EJ [] SSM3K122TU | 20 | +10 | 2.0 307 214 164 126 195 ’—{L >
1o L SSM3K127TU | 30 | =12 | 20 - 286 167 123 123 L — A
oo SSM3K126TU | 30 | =20 | 3.9 - - - 43 800 085, oss
SSM3K124TU | 30 | =20 | 24 - - - 120 180
SSM3K105TU | 30 | =20 | 2.1 - - - 200 102
SSM3K128TU 30 +20 1.5 - - - 360 57
SSM3K107TU | 20 | +20 | 1.5 - - - 410 60
SSM3K106TU | 20 | =20 | 1.2 - - - 530 36
SSM6K403TU | 20 | =10 | 4.2 66 43 32 28 1050
SSM6K18TU 20 | #12 | 4.0 - - 54 40 1100
SSM6K404TU | 20 | =10 | 3.0 147 100 70 55 400
- E::] E] SSM6K405TU | 20 | =10 | 2.0 304 211 161 123 195
LT 4(;# SSM6K34TU 30 | %20 | 3.0 - - - 77(@45V) | 470 '_‘?T T
SSM6K407TU | 60 | 20 | 2.0 - - - 440 150 -
SSM6K32TU 60 | =20 | 20 - - - 440 140 -
US6(SOT-363) SSM6K08FU 20 | +12 | 16 - 210 (@2.0V) 140 105 306
QL SSM6KO6FU | 20 | =12 | 1.1 - - 210 160 | 125
SSM6KO07FU 30 | 20 | 15 - - - 220 102
SSM3K310T 20 | £10 | 5.0 66 43 32 28 1120
SSM3K309T 20 | +12 | 47 = 47 35 31 1020
TSM SSM3K301T 20 | #12 | 35 - 110 74 56 320
SSM3K302T 30 | +12 | 3.0 - 131 87 71 270
A SSM3KO01T 30 | =10 | 32 - - 150 120 152
: SSM3K02T 30 | 10 | 25 - - 250 200 115
o~ | SSM3K31T 30 | 20 | 46 - - - 43 910
SSM3K14T 30 | %20 | 4.0 - - - 67 460
SSM3K303T 30 | 20 | 29 - - - 120 180
SSM3K12T 30 | 20 | 3.0 - - - 175 120

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




M Dual MOSFETs

Vbss

Ip

Rbs(on) Max (mQ)

Ciss

*Internal

Land Pattern

Package Polari Part Number . E |
%nm - ty v | (V) | (A |vas=1.5VI|Vas=11.8VI|Vas=12.5VI|Ves =14.0vi| (PF) | Connections xatmisnm
SSM6N39TU | 20 | +10 | 1.6 247 190 139 119 260
SSM6N29TU 20 | =12 | 0.8 - 235 178 143 268 =
Q1
N-chx2 | SSM6N25TU | 20 | +12 | 05 = 395 190 145 268
SSM6N24TU 30 | x12 | 05 - - 180 145 245 o
| T
SSM6N40TU | 30 | +20 | 1.6 = = = 182 180
SSM6P54TU | -20 | #8 |-1.2 555 350 228 - 331
SSM6P39TU | 20 | 8 |-1.5 = 430 294 213 250 noooo
pchxo | SSM6P28TU | -20 | =8 |-0.8 - 460 306 234 250 o
SSM6P26TU | 20 | +8 |-0.5 = 980 330 230 250 az
SSM6P25TU | -20 | =12 | -05 - - 430 260 218 CIp
SSM6P40TU -30 | 20 | -1.4 - - - 403 120
UF6 SSMBL3ST 20 | 10 | 1.6 247 190 139 119 260
BL3ITU ™0 =8 |15 = 430 294 213 250 045
20 | 12 | 08 - 235 178 143 | 268 g[@ﬁ}[
e SSM6L13TU T T
20 | +8 |-08 = 460 306 234 250 =
2o o 20 | =12 | 05 - 395 190 145 268 %?E
SSM6L10TU [1 (1 [ 0.65 0.65
20 | +8 |-05 = 980 330 230 250 ar
N-ch + P-ch el
SSMBLA1TU 20 | 12 | 05 - 395 190 145 268 fﬂ a
20 | 12 |-05 = = 430 260 218 AL
SSMBL12TU 30 | #12 | 05 - - 180 145 245
20 | 12 |-05 = = 430 260 218
30 | +20 | 1.6 - - - 182 180
SSM6L40TU
30 | 20 |-1.4 = = = 403 120
M M M
20 | 10 |0.05 - - 10,000 - 11 a
SSM6EO01TU 2
N-ch + P-ch -12 | +12 [ -1.0 = = 240 160 310
(Load o
Switch) 20 | =10 | 01 15,000 - 4,000 3,000 | 9.3
SSM6EO03TU ai
12 | +8 |-20 = 320 186 130 335 &
) e o |
[a1;
N-chx2 | TPCF8201 20 | =12 | 3.0 - 100 (@2.0V)| 66 49 (@45V) | 590 ”
2
TPCF8301 20 | +8 |-27 = 300 160 | 110(@45V) | 470 2
1 rrri
boohx 2 TPCF8302 20 | +10 | -3.0 - 200 (@2.0V) 95 59 (@4.5V) | 800 | fu HBD[]+O|
o -ch x 0
':[: I:] TPCF8303 20 | #8 | -3.0 - 250 87 58(@4.5V) | 860 | | OOfHE—
TR TPCF8304 30 | 20 | -32 105(@45V) | 600 | o
29 0.8 - + 9. - - - - (8X)
MM n 0.65
30 | +20 | 4.0 = = = 77(@45V) | 470 | (6X)
N-ch + P-ch| TPCF8402 -
30 | 20 | -3.2 - - - 105(@45V) | 600 | Lo
TPCP8201 30 | +20 | 4.2 - - - 77(@45V) | 470 | [T
N-ch x 2 @
TPCP8202 30 | 12 | 55 = = 39 23(@45V) | 2150 | L 0 =T
PS8 TPCP8301 20 | +12 | -5.0 - - 60 31(@45V) | 1500 | [roms ot
P-ch x 2 -
o TPCP8302 20 | 12 |-5.0 = 95 45 33 1500 | L T
o 30 | %20 | 4.2 - - - 77(@45V) | 470
NI |j TPCP8402 = ( ) o Bl Bl Bl ]
SETTELL Nch + Pech 30 | +20 |-3.4 = = = 105(@4.5V) | 600 |
: 40 | +20 | 47 - - - 60(@4.5V) | 600 T @
TPCP8403 o
-40 | 20 |-3.4 = = = 105 (@4.5V) | 680
1 1 1 [
20 | 10 | 0.1 | 15,000 - 4,000 3,000 9.3 a
N-ch + P-ch| TPCP8401 S
12 | 8 |-55 = 103 58 38(@45V) | 1520 | LL——t—1

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




R O o N o A

B MOSFET with a Schottky Barrier Diode

MOSFETs SBD
. . *Internal Land Pattern
Package Polarity| Part Number |Vpss|Vass| Ip Rbs(on) Max(mQ) Ciss(pF)| Vr lo VF Max(V) Connections e
Unit: mm (V) | (V) | (A) [Ves=115VI|Vas=I18VI|Ves=25VI [Ves=koVI| Typ. | (V) | (A) @IF(A) Unit: mm
SSM5G09TU | -12 | +8 |-1.0| - = 200 | 130 | 550 | 12 | 05| 043 | 05
SSM5GO02TU | -12 |+12|-10| - - 240 | 160 | 310 | 12 | 05| 043 | 05
P-ch +| SSM5G10TU | 20 | +8 |-1.5| - 430 | 294 | 213 | 250 | 20 | 0.7 | 0.38 | 05 i
SBD | ggM5G04TU | 12 |12 |10 - - 420 | 240 | 170 | 12 | 05| 043 | 05
SSM5G11TU# | -30 [+20 [-1.3| - = = 518 | 113 | 30 | 0.7 | 040 | 05 il
IR SSM5GO01TU | -30 |+20 [-1.0| - - - 800 86 | 20| 05|045| 03 0
o [:_:] [] SSM5H10TU+ | 20 [+10|1.6 | 247 | 190 | 139 | 119 | 260 | 20 | 0.7 | 0.38 | 05
| SSM5H12TU+ | 30 [+12]19| - 295 | 176 | 132 | 120 | 30 | 0.7 | 040 | 05
2.0 0.7
SSM5HO5TU | 20 (#1215 | - = 220 | 160 | 125 | 12 | 05| 043 | 05 o B =
N-ch + | SSM5HO8TU | 20 (12 15| - - 220 | 160 | 125 | 20 | 05| 045 | 03 X
SBD | gSMBHO3TU | 12 |+12 |14 | - = = 300 | 125 | 12 | 05| 043 | 05 Ll
SSM5H11TU+ | 30 [+20 |16 | - - - 182 | 180 | 30 | 0.7 | 040 | 05
SSM5HO1TU | 30 [+20| 1.4 | - = = 450 | 106 | 20 | 05| 045 | 03
SSM5HO07TU | 20 [+20 | 1.2 | - - - 540 36 12 | 05]043 | 05
| I O o o |
P-ch+| TpcpgBA1 |20 |+12|-13| - = 260 | 180 | 370 | 25 | 0.7 | 041 | 05
PS8 SBD - : : . : 0.4
e JIE
oo S {?—%[Fr
[ [j -
o [
! e [ipTulnl
+ [HEHEHIH)
2.9 0.8 N-ch + 0.65 L 0.65)
sep | TPCP8AA1 |20 |+12 |16 | -~ - 140 | 105 | 306 | 25 | 0.7 | 041 | 05 065
| Sy Ny N i |

s¢: Preliminary *The internal connection diagrams only show the general configurations of the circuits.




T

X standard MOSFET Series (Io < 500 mA)
M Single MOSFETs

Absolute Maximum Ratings Package Unit: mm
1 H I il il = Rbs(on)
Polarity) Vpss | Vass | I d 2I &f [] : ‘g‘z SE T 3igt — 5 D:lD I:I—rg - Typ.(Max)
olarity/ y Lo
W[ W o] ] B U i - < | e V) s
S-Mini UFM UsMm SSM VESM(SOT-723) CST3 (Q) (V)
(SOT-346) (SOT-323) (SOT-416) (120805)
20 10 | 100 = = = = SSM3KO03FV = 0.7t01.3 | 4(12) | 2.5
20 10 | 100 - - **SSM3K04FU | **SSM3K04FS | **SSM3K04FV - 0.7t01.3 | 4(12) | 2.5
20 10 | 100 25K2823 = 25K2824 25K2825 = = 0.5t01.0 | 15(50) | 1.2
20 | 10 | 100 - - SSM3K16FU | SSM3K16FS | SSM3K16FV | SSM3K16CT | 06to1.1 | 2.2(4) | 25

20 | +10 | 180 = =
20 | =10 | 500 -

SSM3K35FS |[SSM3K35MFV| SSM3K35CT | 0.4t01.0 | 5(20) | 1.2
- 0.6101.1 0.85(1.2) 2.5

SSM3KO05FU

SSM3K36FS |SSM3K36MFV

20 | +12 | 400 - SSM3K36TU - - 0.35t01.0(0.95(1.52)[ 1.5
N-ch| 30 | +20 | 100 | SSM3K15F - SSM3K15FU | SSM3K15FS | SSM3K15FV | SSM3K15CT | 0.8t015 | 4(7) | 2.5
30 | +20 | 200 2S5K2009 = - - - - 0.5t01.5 [1.2(2.0)[ 2.5
30 | +20 | 400 - - SSM3KO09FU - - - 1.1t01.8 |0.8(1.2)| 4
50 | +7 | 100 - - SSM3K17FU - - - 0.9t01.5 | 22(40) | 2.5
50 | 10 | 50 2SK1826 - 2SK2827 - - - 0.8t02.5 | 20(50) | 4
60 | +20 | 200 2SK1062 = - - - - 2.0t03.5 [0.6(1.0)| 10
60 | +20 | 200 | SSM3K7002F - SSM3K7002FU - - - 1.0t025 [2.2(3.3)| 4.5
60 | +20 | 200 | SSM3K7002AF - SSM3K7002AFU - - - 1.0t02.5 |1.8(3.3)| 4.5
-20 | #10 | -100 - - SSM3J16FU | SSM3J16FS | SSM3J16FV | SSM3J16CT |-0.6to-1.1| 18(45) | -1.5

-20 | =10 | -100 - - - SSM3J35FS | SSM3J35MFV| SSM3J35CT |-0.4t0-1.0| 11(44) | -1.2
-20 | +12 | -200 - - SSM3J05FU - - - -0.6t0-1.1/3.2(4.0)| -2.5
-30 | +20 | -100 SSM3J15F = SSM3J15FU | SSM3J15FS | SSM3J15FV | SSM3J15CT |-1.1t0-1.7| 14(382) | -2.5
-30 | +20 | -200 2SJ305 - - - - - -0.5t0-1.5| 2.4(4) | -2.5
- SSM3J09FU - - - -1.1t0-1.8/3.3(4.2)| -4

P-ch

-30 | +20 | -200 -

50 | -7 | -50 2SJ343 - 2SJ344 - - - -0.8t0-2.5] 20(50) | -4

-60 | +20 |-200 2SJ168 - - - - - 2.0t0-3.5[1.3(2.0)] -10
**: Built-in 1-MQ gate-source resistor
M Dual MOSFETs

Absolute Maximum Ratings Package Unit: mm

= "._ ﬁ—t_nmn '-._ ﬂr Q NI © t\g}: Rbs(on)

Voss |V o | "t Lo [ —‘F-* — o vin | PR Constituent
Polarity VDss | Vass | Ip - onstituen
W |y | e 20 o o e ) Devices

Us6 USV(SOT-353) 3 ESV/(SOT-553) @V
UFe (SOT-369) | (212509, 5 pins) | ES0SOTE63) (1612055, 5 pins) @ |
(212509, 6 pins) | Common Source ( 6 pins) Common Source

50 | 10 | 50 - HN1KO04FU - - - 0.8t025 | 20(50) | 4 [2SK1827x2

20 | 10 [ 100 - - - SSM6NO3FE | SSM5NO3FE | 0.7t01.3 | 4(12) | 2.5 | SSM3KO3FEx2

20 | 10 [ 100 - *SSM6N04FU - - - 071013 | 4(12) | 2.5 | SSM3K04FUx2

20 | 10 [100 - HN1KO05FU - - - 0.5t01.0 | 15(50) | 1.2 | 2SK2825x2

20 | 10 [100 - HN1KO06FU - - - 0.5t01.5 | 3.5(6.0) | 2.5 | 2SK2037x2

20 | +10 | 100 - SSM6N16FU | SSM5N16FU | SSM6N16FE | SSM5N16FE | 0.6t01.1 | 2.2(5) | 2.5 | SSM3K16FUx2
N-ch| 20 |+10 [ 180 = SSM6N35FU = SSM6N35FE = 04101.0 | 5(20) | 1.2 | SSM3K35FSx2
x2 | 20 | =10 [ 500 | SSM6N36TU - - SSM6N36FE - 0.351t0 1.0 [0.95(1.52)| 1.5 | SSM3K36FSx2

30 | +20 | 100 - SSM6N15FU | SSM5N15FU | SSM6N15FE | SSM5N15FE | 0.8t01.5 4(7) 2.5 | SSM3K15FUx2

50 | +7 [100 - SSM6N17FU - - - 0.9t01.5 | 22(40) | 2.5 | SSM3K17FUx2

60 | +20 | 200 - SSM6N7002FU - - - 1.0t025 | 2.2(3.3) | 4.5 | SSM3K7002FUx2

60 | +20 | 200 - SSM6N7002AFU - - - 1.0t02.5 | 1.8(3.3) | 4.5 | SSM3K7002AFUx2

20 | +12 [ 400 - SSM6NO05FU | SSM5N05FU - - 0.6t0 1.1 [0.85(1.2)] 2.5 | SSM3KO5FUx2

30 | +20 | 400 - SSM6N09FU - - - 11t01.8 [0.8(1.2) | 4 | SSM3K0O9FUx2

-20 | +10 [-100 - SSM6P16FU | SSM5P16FU | SSM6P16FE | SSM5P16FE |-0.6t0-1.1 | 8(12) | -2.5 | SSM3J16FUx2
p.cpl 20 [ +10 [-100 - SSM6P35FU - SSM6P35FE - -0.4t0-1.0 | 11(44) | -1.2 | SSM3J35FSx2
Xg 20 | +12 [-200 = SSM6P05FU_| SSM5P05FU = = -0.6t0-1.1] 3.2(4.0) | 2.5 | SSM3JO5FUx2

-30 | +20 [-100 - SSM6P15FU | SSM5P15FU | SSM6P15FE | SSM5P15FE |-1.1t0-1.7 | 14(32) | -2.5 | SSM3J15FUx2

-30 | +20 [-200 - SSM6P09FU - - - -1.1t0-1.8]3.3(4.2) | 4 | SSM3JO9FUx2

50 | 10 | 50 _ _ _ _ 0.8t02.5 | 20(50) | 4 |2SK1827

20 | -7 [-50 AR -0.5t0-1.5| 20(40) | -2.5 | +2SJ346

20 | +12 | 400 _ _ _ _ 0.6t0 1.1 [0.85(1.2)| 2.5 | SSM3K05FU
Nech 20 | =12 [-200 SSM6LOSFU -0.6to-1.1] 3.2(4.0) | -2.5 | +SSM3J05FU
| 30 |20 | 400 11t01.8 | 0.8(1.2) | 4 | SSM3K09FU
P_J;h -30 | +20 [-200 B SSM6L09FU B B B -11t0-1.8/3.34.2)| 4 | +SSM3J0O9FU

20 | +10 [ 100 _ _ _ _ 0.6t01.1 | 2.2(5) | 2.5 | SSM3K16FS

20 | +10 [-100 ERaCLISEE -06to-1.1] 8(12) | -2.5 | +SSM3J16FS

20 | +10 [ 180 _ _ _ 0.4101.0 | 5(20) | 1.2 | SSM3K35FS

-20 | +10 [-100 SSM6L35FU SRR S -04t0-1.0| 11(44) | -1.2 | +SSM3J35FS

**: Built-in 1-MQ gate-source resistor

@
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B Packaging Features

1. Ultra-small
The ultra-small 5-pin fSV package measures only 1 mmz. The latest addition to our package portfolio, CST8, measures 1.96

mm?. The L-MOS Series is suitable for high-density board designs, allowing easy board rework for small circuit changes.

2. Easy board layout
Since the L-MOS devices consist of only one or two gates, they can be placed separately in many locations on the board
according to the logic diagram. This allows easy changes to the board layout.

3. Thin profile
The thinnest package, CST8, has a height of just 0.38 mm, and the fSV package has a height of 0.5 mm. This makes the
L-MQOS Series ideal for cellular phones, especially for high-end phones.

m Products Offerings

- f_/ﬁ,, 20 20 18 a6, o [—j‘_io_’l T—/ﬁ'/ 1_/% ‘lile
ackage
Dimengsions (mm) 38_ 2’1[@ 2’1[@ mf@ 1.5[/@ 1.0['@’ ]5_%7 AJO @ Lm 1.35IQ
SMV usv us6 ESV ES6 fSV FM8 SM8 uss CST8
(SOT-25, SC-74A) (SOT-353, SC-88A) (SOT-363, SC-88) ~ (SOT-553)  (SOT-563)  (SOT-953) (SOT-505)
Standard 10 1 2 2
R i SRIPARD ESE
High-Speed
G O OO  OOED
i 11 - 11 2

BB 8 2 13- 13
D s 1
12;5;14;5;;]9—12;12;12‘

Including products under development




m L-MOS Performance Comparisons

Dual-gate components housed in 6-pin packages are now available for the low-voltage and low-power LVP Series.

LVP Series*3 AHS Series sz:zes'::if:;1 Very-ggizfpeed High-Speed Series *2 TTL-Level Input Series
Parameter  re7sGxxFUl TC7SHxxF/
FE/AFS TC7SZxxF/FU FU/FE/FS
TC7PGxxAFE/FU | TC7SAXXFIFU | 10707, AFE | TC7PHXXFE | TC7SxxFIFU | TCIWXXFIFUFK | 1oggpTyFIFU | TC7WTXXFU
TCTWGxxFU/ | TC7TPAXXF/FU | 1c7wzxxFU/FK | TCTWHxxFU/ TC3WxxF/FU
FKIFC FK/FC
2.8 ns max 2.4 ns typ. 10 ns typ.
. 2.5 ns typ. _ I 3.7 ns typ. 7 ns typ. 6 ns typ. 4.2 ns typ. N
Propagation | @yec=33y | @Vee=83V | @Vec=33V | Gyi_5v | @Vec=5V | @Vec=5V | @Vec=5v | (State buffer)
delay time _ CL =30 pF CL=15pF _ - ~ a @Vec=5.5V
(NAN)IS te) CL=15pF AL 5000 Rz 1 MO CL=15pF CL= 15 pF CL=15pF CL=15pF CL=15pF
ate — o = = — o — 0, — o, _ o =
g Ta = 25°C Tac -40 10 85°C| Ta = 25°C Ta=25°C Ta=25°C Ta=25°C Ta= 25°C Ta = 25°C
O\fcﬁ{:;gg 091036V 1.8103.6V 1.8105.5V 21055V 2106V 2106V 451055V 451055V
i —40t085°C | -401085°C | -40t085°C | —-40t085°C | —-40t085°C | —-40t085°C | —-40t085°C | —40t085°C
temperature
Output | | loH I, 8 mA min 24 mA min 24 mA min 8 mA min 2mA min 4 mA min 8 mA min 4 mA min
current loL (@Vec=3V) (@Vcc=3V) (@Vecc=3V) | (@Vcc=45V) | (@Vcc=4.5V) | (@Vcc=4.5V) | (@Vcc=4.5V) | (@Vcc=4.5V)
Electrical Low voltage . )
characteristics Low power Same as for the _Srame fs ;?r the e e GrilE 'OL;t/gutthClt"rfetnl: S s e e Cccepts 'I\’/TL-IeveI inputs:
(except for Newly added for | TC74VCXxx o Ch X | TCTAVHCxx | 07,080 '€ | TC7AHCxxA TSGR (ErY
permlzsl le " : S series when SIS . XX SaiEs ViH = 20V (mlr))
?:tviv%) issipation | the L-MOS family Vec =33V series Delivers full-swing outputs.

*1: TC3WxxF/FU and TC7SLxxFU/FE are original L-MOS devices; their equivalents are not available in the general-purpose CMOS logic series.
*2: Like the TC74LCXxx Series, the TC7SZxxF/FU Series is tolerant of 5-V inputs and outputs. The TC7SZxxAFE Series is tolerant of only 5-V inputs.
*3: TC7SGxxFU/FE, TC7PGxxxFU and TC7WGxxFU/FK/FC have input voltage tolerance and output power-down protection features.

TC7SGxxAFS and TC7PGxxAFE have only the input voltage tolerance feature.

100
70
% 50
(=
= 30 — TC7S‘TC7W(high-speed) Series
= \ITC7SG-TC7WG(LVP) Series | ——
> CL=50 pF
2 N
a 10 -
S 7 ‘\\ — TC7SH-TC7WH(VHS) Series
= AN
%’ 5 L=50 pF
8— 3 ‘\
o ——_ |CL=10pF TC7SZ(SHS) Series
TC7SA-TC7PII-\;\_HS) Series CL=3°]PE RL=500Q e "Fl' el )
1 || |
0 0.9 1 182 3 36 4 5 55 6 7

Operating Voltage (V)




m Product Offerings by Series and Package

LVP Series AHS Series SHS Series VHS Series VHS“'S';';iee"se' Input High-Speed Series "L"'SZ‘:;'S'"P“‘ Standard Series
Operating Supply 4.5t0
Voltage 0.9t03.6V 1.8103.6V 1.8t05.5V 2t05.5V 45t055V 2t06V BBV 3to 18V
[lonl/loL 8 mA min @ VCC =3V 24 mA min @ VcC =3V 24 mA min @ VcC =3V 8 mA min @ VCC =45V i mﬁ m:ngg;\?\f:er:?;s))' 0.42 mA min
= = = = 4 mA min(TTL-level input series) @Vcc=5V
Vcc =45V
LH/tpHL @4-\? ns t\IP-V 7 ns typ.(TC7S series) @63 ns tyg.v
tpLH/tp 25nstyp. @ VCC=3.3V 2.8 ns max @ VCcC =3.3V 2.4 nstyp. @ VCC=3.3V _ _ R cc=5YV, 6 ns typ.(TC7W series) cc=5V,
(NAND gate) CL = 15 pF, Ta = 25°C CL =15 pF, Ta= 25°C CL = 15 pF, Ta = 25°C BB @ YEe=6% CL=1B R 1B =250 CL=15pF, 10 ns typ.(TTL-level input series) CL=15pF,
Ta=25°C @ Vce =5V, CL=15pF, Ta = 25°C Ta =25°C
Input Tolerance Y Y Y Y N N
Output Power-Down
. N N N
Protection Y v X v v h \ bl |
Package| (gy Esv usv £s6 Use SMs usv SMV £s6 Use sy usv SMV Vs v Esv usv | smv 56 — usv [ smv | usv [ smv - svs | SMV [ gus
. (SOT-353) (SOT-363)| CST8 uss - (SOT-353) | (SOT-25) (SOT-363) (SOT-353) | (SOT-25) uss (SOT-353)| (SOT-25) CST8 uss T (SOT-353)| (SOT-25) |(SOT-353)| (SOT-25) uss SOT-505)|(SOT-505 (SOT-25) SOT-505
Function (SOT-953)| (SOT-553) | (3c-g8A) | (SOT-563) | (5c-88) (SOT509) ¢ a8Ay | (5C-74A) | (SOT563)| " (sc-g8) | (SOT-553) | (5c-88A) | (SC-74) (SOT-505) | (SOT-953)| (SOT-553)| (5C-8A) | (SC-74A) | (SOT-563) (SOT-505) 5 sany | (SC-74m) | (SC-88A) | (SC-74A) ( )|( )| (sC-74A) [ )
NAND TC7SGOOAFS | TC7SGOOFE | TC7SGOOFU TC7WGOOFC | TC7TWGOOFK | TC7WGOOFU | TC7SAOOFU | TC7SAOOF TC7SZO0AFE | TC7SZOOFU | TC7SZOOF | TC7TWZOOFK TC7WZO0OFU [TC7SHOOFS| TC7SHOOFE | TC7SHOOFU | TC7SHOOF TC7WHOOFC | TC7WHOOFK | TC7WHOOFU | TC7SETO0FU| TC7SETOOF | TC7SO0FU | TC7SO0F | TC7WOOFK | TC7WOOFU TCAS11F
NAND
(Unbuffered) TC4SU11F
NAND
(Open-Drain) TC7SZ38FU | TC7SZ38F | TCTWZ38FK TC7WZ38FU
AND TC7SGOBAFS | TC7SGOSFE | TC7SGOSFU TC7WGO8FC | TC7WGO8FK | TC7WGO8FU | TC7SA0BFU | TC7SA08F TC7SZ0BAFE | TC7SZO8FU | TC7SZO8F | TCTWZOSFK TC7WZ08FU | TC7SHO8FS | TC7SHOSFE | TC7SHO8FU | TC7SHO8F TC7WHOBFC | TC7TWHOBFK | TC7TWHO8FU |TC7SETO8FU| TC7SETOSF | TC7S08FU | TC7SO08F | TC7WOBFK | TC7WO08FU TCAS81F
NOR TC7SGO2AFS | TC7SGO2FE | TC7SGO2FU TC7WG02FC | TC7TWGO2FK | TC7TWGO02FU TC7SZ02AFE | TC7SZ02FU | TC7SZ02F | TCTWZO2FK TCTWZ02FU | TC7SHO2FS | TC7SHO2FE | TC7SHO2FU | TC7SHO2F TC7WHO2FC | TC7WHO2FK | TC7WHO2FU [TC7SETO2FU| TC7SETO2F | TC7S02FU | TC7SO02F | TC7TWO2FK | TC7W02FU TC4SO01F
OR TC7SG32AFS | TC7SG32FE | TC7SG32FU TC7WG32FC | TC7TWG32FK | TCTWG32FU | TC7SA32FU | TC7SA32F TC7SZ32AFE | TC7SZ32FU | TC7SZ32F | TCTWZ32FK TC7WZ32FU | TC7SH32FS | TC7SH32FE | TC7SH32FU | TC7SH32F TCTWH32FC | TC7WH32FK | TC7WH32FU [ TC7SET32FU| TC7SET2F | TC7S32FU | TC7S32F | TCTW32FK | TC7W32FU TCASTIF
Exclusive-OR TC7SG86AFS | TC7SG86FE | TC7SG86FU TC7SZ86FU | TC7SZ86F TC7SH86FS | TC7SHBGFE | TC7SH86FU | TC7SHB6F TC7SET86FU| TC7SET86F | TC7S86FU | TC7S86F TCA4S30F
Inverter TC7SGO4AFS | TC7SGO4FE | TC7SGO4FU | TC7TPGO4AFE | TCTPGOAFU | TC7TWGO4FC | TC7TWGOAFK | TCTWGO4FU | TC7SAO4FU | TC7SA04F TCTPAOAFU | TCTSZO4AFE | TC7SZOAFU | TCTSZO4F | TCTWZO4FK TCTWZ04FU | TCTSHO4FS | TC7SHO4FE | TC7SHO4FU | TC7SHO4F | TCTPHOAFE | TCTWHO4FC | TC7TWHO4FK | TC7WHO4FU | TC7SETO4FU| TC7SETOAF | TC7SO4FU | TC7SO4F | TCTWO4FK | TC7WO4FU TC4S69F
el TC7SGUO4AFS | TC7SGUOAFE | TC7SGUO4FU | TCTPGUOSAFE | TCTPGUO4FU | TCTWGUO4FC | TC7TWGUOAFK | TCTWGUO4FU | TC7SAUOAFU | TC7SAUO4F TC7PAUO4FU | TCTSZUOAAFE | TC7SZUOAFU | TC7SZUOAF |TCTWZUO4FK TCTWZUO4FU | TC7SHUO4FS | TC7SHUO4FE [TC7SHUO4FU| TC7SHUO4F TCTWHUO4FK | TCTWHUO4FU TC7SUO4FU | TC7SUO4F [TC7TWUO4FK|TC7WUO4FU TCASUG9F
(Unbuffered)
(Opaeeiny | Tersaosars | Terscosre TC7SAQSFU | TC7SAOSF TCTPAOSFU TC7SZ05FU | TC7SZOSF | TCTWZOSFK TCTWZ05FU | TCTSHOSFS | TC7SHOSFE
(’g%"e"n']gﬁg*ﬁ’) TC7SGO7AFS | TCTSGOTFE TC7SZO7AFE | TC7SZOTFU | TC7SZOTF TC7SHO7FS | TC7SHO7FE
Schmitt Inverter | TC7SG14AFS | TC7SG14FE | TC7SG14FU | TC7TPGI4AFE | TC7PG14FU | TCTWG14FC | TC7TWG14FK | TC7TWG14FU TCTPA14FU TC7SZI4FU | TCTSZI4F | TCTWZ14FK TC7WZ14FU [TC7SH14FS| TC7SH14FE | TC7SH14FU | TC7SH14F TC7TWH14FK | TC7TWH14FU |TC7SET14FU| TC7SET14F | TC7S14FU | TC7S14F | TCTW14FK | TCTW14FU TC4S584F
Schmitt Buffer | TC7SG17AFS | TC7SG17FE | TC7SG17FU | TCTPGI7AFE | TC7PG17FU | TC7WGH7FC | TC7WGH7FK | TCTWGH7FU TCTPAT7FU TC7SH17FU | TC7SH17F TC7SET17FU| TCTSET17F
Non-Inverter TC7SG34AFS | TC7SG34FE | TC7SG34FU | TC7TPG34AFE | TC7PG34FU | TC7TWG34FC | TC7TWG34FK | TCTWG34FU | TC7SA34FU | TC7SA34F TCTPA34FU TCTWZ34FK TC7WZ34FU [TC7SH34FS| TC7SH34FE | TC7SH34FU | TC7SH34F | TC7PH34FE | TCTWH34FC | TC7WH34FK | TC7WH34FU | TC7SET34FU | TC7SET34F TC7W34FK | TCTW34FU
TCAS66F
Analog Switch TC7S66FU | TC7S66F | TC7WE6FK | TC7TWE6FU TCAS66FU | TCAWEEFU
(usv)
Analog Multiplexer TC7PAS3FU TC7W53FK | TC7W53FU TCAWS53FU
D-Type Flip-Flop TCTWG74FC | TCTWG74FK | TCTWG74FU TCTWZ74FK TC7WZ74FU TCTWH74FC | TC7TWH74FK | TC7TWH74FU TCTW74FK | TC7TW74FU | TCTWT74FU
D'T\),/vllitﬁ Ellig;:lop TCTPA175FU
3-State Buffer | TC7SG125AFS | TC7SG125FE | TC7SG125FU TC7WG125FC | TC7TWG125FK | TC7TWG125FU TC7SZ125AFE| TC7SZ125FU | TC7SZ125F TC7SH125FS | TC7SH125FE | TC7SH125FU | TC7SH125F TCTWH125FK | TCTWH125FU [TC7SET125FU| TC7SET125F TCTW125FU | TCTWT125FU
3-State Buffer | 1C7sG126AFS | TC7SG126FE | TC7SG126FU TC7WG126FC | TC7TWG126FK | TC7TWG126FU TC7SZ126AFE| TC7SZ126FU | TC7SZ126F TC7SH126FS | TCTSH126FE | TCTSH126FU | TC7SH126F TCTWH126FK | TCTWH126FU |TC7SET126FU| TC7SET126F TCTW126FU | TC7WT126FU
Satclinveng TCTWH240FK | TCTWH240FU TCTW240FU | TCTWT240FU
3-State Buffer TCTWH241FK | TCTWH241FU TCTW241FU | TCTWT241FU
Bus Transceiver TCTWZ245FK TC7TWZ245FU TCTWH245FK | TCTWH245FU
BEJOS;;I—erﬁ?S(r:gimar TCTWZ246FK TC7TWZ246FU,
Monostable
MVt TCTWH123FK | TCTWH123FU
Digital Multiplexer TCTWHIS7FC | TCTWH157FK | TCTWH157FU
1-to-2 Decoder TC7PA19AFE | TC7PA19FU
2-to-4 Decoder TC7W139FU
2-t0-3 Decoder
with Enable VEEHIRY
2-to-3 Decoder
with Enable TC3Wo2FU
Oscillator & Divider TC3W03FU
B Naming Conventions 1<-D_C % % % % % 5 ﬂ B Package Offerings Unit: mm
®
Toshiba ESV usv SMV ES6 uUs6
4 . - . fsSv CST8 uUss SM8
(Deveenens Toshiba CMOS device (3)-+++- Number of Pins (7)-++-+-Letter beginning with A Package Name (SOT-553)  |(SOT-353, SC-88A)| (SOT-25, SC-74A) |  (SOT-563) | (SOT-363, SC-88)
i . R i 2.9
@ « @:-- Product series 2 2 pins for upgraded versions " 15 e e 1. o 20 25,
4___: Standard Series W: o pins @ Package type o Q}——/ 1.6[/—@ g [/Qf I @ y m/——-/ . ﬁ/ 31_/1 / 4L
7____: High-Speed Series - o pins F: FM8 or SMV - 40 — — / /
7__H: VHS Series (®)-+++++ U: Unbuffered FU: SM8, USV or US6 Package
7__E: VHS TTL-Level Input Series T: TTL-level inputs FK: US8 Dimensions
7__Z: SHS Series Blank: Buffered FE: ESV or ES6 - P e PN ~ *
7__A: AHS Series ©-++-- Function FC: CST8 * ¢ ¢
7__G: LVP Series Same as for standard CMOS logic FS:fSV

@

Photos are real size.
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m New Product Information

LVP Series
Low-Voltage, Low-Power LVP Series:

TC7SGxxXAFS/TC7SGxxXFE/TC7SGxxFU/TC7PGxxAFE/TC7PGxxFU/

TC7WGxxFC/TC7TWGxxXFK/TC7WGxxFU

H Features
O Low operating voltage range: 0.9 V1o 3.6 V
05.0-V input tolerance and 3.6-V* output power-down protection
O Ultra-small, thin packages: fSV, CST8 (The LVP devices are
also available in USV, ESV, US8 and SM8.)
O Low power (low power dissipation capacitance): 6 pF @Vcc = 3.6 V
O Propagation delay time: 2.5 ns (typ.) @Vcc = 3.3V, CL= 15 pF
O High output drive: £ 8 mA (min) @Vcc = 3.0V
O 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/FE Series;
a voltage greater than or equal to Vcc should not be applied to the TC7SGxxAFS
and TC7PGxxAFE Series.

M Ultra-Small, Thin fSV and CST8 Packages

h
Facace L
(SOT-353) (SOT-553) (SOT-953)
IECEEETE » TC7SGXxxFU TC7SGxxFE ~ TC7SGxxAFS
- Relative %
elative %
ouning froad ove | Jore 2
4.2 mm? 2.56 mm? 1.0 mm?
i Relative %
» 100% |:| 61% - 55%
0.9 mm 0.55 mm 0.5mm
—
m fsv B CST8

O Package Dimensions: 1.0 mm x 1.0 mm

M Operating Voltage and Voltage Tolerance

Operating voltage range and input voltage tolerance

LVP Series
Voltage Tolerance

‘ Operating Voltage

,\
soenen N

\
e @3 @@ GO

AHS Series

Voltage Tolerance

Operating Voltage

SHS Series

Voltage Tolerance

Operating Voltage
VHS Series

Voltage Tolerance

Operating Voltage

HS Series

Operating Voltage

2V 3V 4V
Supply Voltage

A

>

| : Much smaller footprint

(SOT-505)

IEEEEEE » TC7TWGXXFU  TC7WGxXXFK

Mounting Areal 3

Package Height 3

O Height: 0.48 mm O Height: 0.38 mm

O Lead pitch: 0.35 mm
O Flat-leaded package suitable for high-performance and
high-density board designs

1M

Relative %
100%

LTI
11.6 mm?

Relative %
100%

imiminin

53%

LI

6.2 mm?

64%

1.1 mm

0.7 mm

O Package Dimensions: 1.45 mm x 1.35 mm

TC7WGxxFC

B 17

(Bottom)

1.96mm?

Il 34%
0.38mm

R




M fSV Package

The fSV package is available not only for
the LVP Series but also for the VHS
(TC7SHxxFS) Series.

m Pin Assignment Diagram

m Package Dimensions

m Land Pattern Example

fSV(SOT-953) fSV(SOT-953)
Unit : mm Unit : mm
1.0+ 0.05 |<L &ﬂ
0.1+0.05 | | 0.8:0.05 | | 0.1+0.05
1 I L -
A ‘ ‘
o crar 5 1 g \ ‘ |
S| 8la 1 5 = | | i
il be= 5 | | |
25| a2 = 2 ; ; i
= S == S I R
3 L
& i ‘ 0.15 ‘ i "
S by v i i i i =
%S e S
+S
© T T T -
S <> ’4—» ‘4—»
01+005 0.20 0.20 0.20
Mounting Area : 1.0 mm? Mounting Area : 1.0 mm?

* The position of the GND pin differs from that of other packages. Care should be taken when creating a pc board design.

INV 2-Input Gates (NAND, AND, NOR, etc.)
INA [ ] Vee INA [ ] Vee
GND GND [
NC I Jour INB [ | I JouTy
m Package Dimensions m Land Pattern Example
B CST8 Package CSTs CST8
The CST8 package is available not only for 1354005 Unit : mm 020 Unit : mm
the LVP Series but also for the VHS 0 %QI_ _BEHEI -
(TC7WHxxFC) Series. g | ° "
= g |
§

==~

[so}
£l
045+ 0.03 g N | |
020003 S| 2 3 040 020
H
m == =] * The GND is internally connected with the
Q 2| S center electrode on the back of the package,
S S g which is not used for any electrical purposes.
é =z Ell=z! * Do not solder the center electrode onto the
s - board because the package provides more
Ed Ed than 8N of mounting strength without the
0525 + 0.02 [1.0.05 = 0.03 center electrode.

* Considering the package structure, any wiring
trace should not touch the electrode.

Mounting Area : 1.96 mm?

T
1.05+ 008 |
LSS |

Mounting Area : 1.96 mm?

m Pin Assignment Diagram (Top View)

INV 2-Input Gates (NAND, AND, NOR, etc.)
Vcec 1Y 3A 2Y Vcc 1Y 2B 2A

8 7 6 5 8 7 6 5

1 2 3 4 1 2 3 4
1A 3Y 2A GND 1A 1B 2Y GND
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B Low-Power

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

100000

10000

AHS Series
1000 | .~

SHS Series %
100 ‘
Lower supply
10 % / current
/{ VH‘S Series  lcc (opr.)
LVP Series ‘

Icc (opr.) (uA)

1

0.1 1 10 100
f (MHz)
B Optimal Switching Characteristics
mtpHL @ Vcc=2.5V mtpLH @ Vcc =25V
1V /div, 2 ns/div 1V /div, 2 ns/div
| AHS|Series
VHS Seriels SHS Series /
v
/i &’ LVP-Series Input __,/>
N~/
# 5~ < |LVP Series
Input|  apis|series — VHS Series | . |
SHS Series
Lower switching noise Lower switching noise
Lower undershoot Lower overshoot £
\ \ \ \ \ \ \ \
m GND level mVcc level
200 mV / div, 2 ns / div 200 mV / div, 2 ns / div
VHS Series VHS Series — |
GND 2.5V /
LVP Series P LVP Series
[
GND SHS Series 25V SHS Series
/
AHS Series AHS Seri
GND —F—— 2.5V eres
Vec =25V, ViH=Vcc Vec =25V, ViH=Vcc

The optimized output circuits of the LVP and VHS Series help to reduce switching noise,
thus lowering power and ground bounce.




H Product Offerings
m Single-gate components

® Dual-/triple-gate components

1.6 2.0 1.45 r—/z'o ‘ﬁ’/ 1.6 2.0
1.c[é37 1_s£@ - E@ 1.35I j1_ m i@ 16 Z_/ﬁ 21 ]_/@
fSv ESV usv CST8 uss SM8 ES6 USs6
(SOT-953) (SOT-553) (SOT-353) (SOT-505) (SOT-563) (SOT-363)
(SC-88)
Function fSV ESV usv Function CST8 us8 SM8
NAND TC7SGOOAFS | TC7SGOOFE TC7SGOOFU Dual NAND TC7WGO0FC TC7WGO0FK TC7WGOOFU
NOR TC7SG02AFS | TC7SGO2FE TC7SGO02FU Dual NOR TC7WGO02FC TC7WGO02FK TC7WGO02FU
Inverter TC7SGO4AFS | TC7SGO4FE TC7SGO04FU Triple Inverter TC7WGO04FC TC7WGO04FK TC7WGO04FU
AND TC7SGO8BAFS | TC7SGOSFE TC7SGO8FU Dual AND TC7WGO08FC TC7WGO08FK TC7WGO08FU
Schmitt Inverter TC7SG14AFS | TC7SG14FE TC7SG14FU Triple Schmitt Inverter TC7WG14FC TC7WG14FK TC7WG14FU
Schmitt Buffer TC7SG17AFS | TC7SG17FE TC7SG17FU Triple Schmitt Buffer TC7WG17FC TC7WG17FK TC7WG17FU
OR TC7SG32AFS | TC7SG32FE TC7SG32FU Dual OR TC7WG32FC TC7WG32FK TC7WG32FU
EX-OR TC7SG86AFS | TC7SG86FE TC7SG86FU Triple Non-Inverter TC7WG34FC TC7WG34FK TC7WG34FU
Buffer TC7SG34AFS | TC7SG34FE TC7SG34FU Triple Inverter (Unbuffered)] TC7WGUO04FC | TC7WGUO4FK | TC7WGUO04FU
Unbuffered Inverter | TC7SGUO4AFS | TC7SGUO4FE | TC7SGU04FU Dual 3-State Buffer TC7WG125FC | TC7WG125FK | TC7WG125FU
3-State Buffer TC7SG125AFS | TC7SG125FE | TC7SG125FU Dual 3-State Buffer TC7WG126FC | TC7TWG126FK | TC7WG126FU
3-State Buffer TC7SG126AFS | TC7SG126FE | TC7SG126FU D-Type Flip Flop TC7WG74FC TC7WG74FK TC7WG74FU
Function ES6 use

Dual Inverter TC7PGO4AFE TC7PGO04FU

Dual Non-Inverter TC7PG34AFE TC7PG34FU

Dual Schmitt Inverter TC7PG14AFE TC7PG14FU

Dual Schmitt Buffer TC7PG17AFE TC7PG17FU

Dual Inverter (Unbuffered) | TC7TPGUO4AFE | TC7PGU04FU

M Electrical Characteristics (Typ.)

m High-level output current

0 Veor=10:9V—
Vcc‘: 11V
_ 5N Vee-=-1-4-V.
s N —— Ved=165V
5 -10 cc="18V
(&)
5215
<
%\E, —
O< 20 Vec=2:3V
T
>
g 25
-
_S) Vec=3V
T -30
-35
0 0.5 1 15 2 25 3

High-Level Output Voltage VoH (V)

u Low-level output current

B Propagation delay time as a function of load capacitance tpd - CL

@Vcc=1.8V

20
18
16
14

5
£
°
=3
£
F 12 ~
3
g10
z 8
kS 6/
g 4
DS_ 2
0
0 20 40 60 80 100

Load Capacitance CL(pF)

® Maximum clock frequency (fmax)
@ CL =15 and 30 pF (fmax = 1/(2 tpd))

35 1000
= <0 Vee|=3V ;‘
[
E 25 5] | ——
3 g 100
Sz 20 - iC N /
%E Vee =[2.3V _ég CL = 15pF
© = =
28 E Vec= 1.8V SF o -s0pF
3 V. 5\, g E 10
2 10 ccl=1.6 5+
= | — cc=1.4V E
o 5 ©
= Vec=1.1V =
o cc=09V 1
0 0.5 1 i) 2 25 3 0 1 2 3
Low-Level Output Voltage VoL (V) Power Supply Voltage Vcc (V)
@Vcc=25V @Vcc=33V
10 __ 10
g 9 2 9
8 8 8 8
g 7 g 7
= 6 = 6
> >
§ 5! § 5
5 o 5 -
= 3 5 3
g 2 g 2
5 &
B 1 5 1
0 0

o

20 40 60 80
Load Capacitance CL(pF)

100

o

20 40 60 80
Load Capacitance CL(pF)

100

These curves represent the typical electrical characteristics for particular devices.
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Switching Waveforms (Typ.)

M Vcc=15V,CL=15pF,RL =1 MQ
mtpHL mtpLH

1V /div, 2 ns/div 1V /div, 2 ns/div

" / § jI_npﬁu\ Output]

| Input Output |

M Vcc=1.8V,CL=15pF,RL=1MQ
mtpHL mtpLH
1V /div, 2 ns/div 1V /div, 2 ns/ div

T T T T

5 \ ] ~ Input /’m

| Input Output |

B Vcc=25V,CL=15pF,RL =1 MQ
mtpHL mipLH

1V /div, 2 ns/div 1V /div, 2 ns/ div

M Vcc=3.3V,CL=15pF,RL=1MQ
m tpHL mtpLH

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

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




M Vcc=1.8V,CL=30pF,R.=1MQ
mtpHL

1V / div, 2ns / div
T T

Vec=1.8V, VIH=Vcc

B Vcc=25V,CL=30pF,RL=1MQ
mtpHL

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

Il 1
Vecc=2.5V, ViH =Vcc

M Vce = 3.3V, CL =30 pF,RL =1 MQ
mtpHL
1V / div, 2ns / div

| Output

L Il L 1 | | 1
Vce =3.3V, ViH = Vce

1V / div, 2ns / div
T T

W_

Vee =1.8V, ViH=Vce

1V / div, 2ns / div
T T

Vec =25V, ViH=Vcc

1V / div, 2ns / div

mtpLH
Input
mtpLH
 Input
mtpLH
Input

Vecec =3.3V, ViH=Vcc



s obh /o oo

(3 Lwmos

m Interface Characteristics

H Interface Performance

The AHS, SHS, VHS and LVP Series incorporate voltage tolerance and power-down protection features.
O Voltage tolerance: Allows interfacing between components using different supply voltages (e.g., backup circuit)
O Power-down protection: Allows a voltage to be applied to an input or output when power is removed (for IC protection)

N Input and Output Voltage Ranges

Series AHS SHS VHS LVP
Active 0t0 3.6V 0to 5.5V 0to 5.5V 0to 5.5V
Input voltage range
Power-down 0to 3.6V 0to 5.5V 0to 5.5V 0to 5.5V
Output enabled 0toVce 0to Vcc 0to Vcc 0toVce
Output voltage range Output disabled 0to3.6V 0to 5.5V 0to Vece 0to 3.6V
Power-down 0to 3.6V 0to 5.5V = 0to 3.6V

M |/O Equivalent Circuit Diagrams

UFDERIED AHS Series
High-Speed Series S (I e 1) S SHS Series
LVP (TC7SGxxXAFS / G
TC7PGxxAFE) Series
Vcc Vce Vcc
R B R
! I i ! l ' :
I X y S : y Y : i
Input ¥, 4) Input 2 # Input ¥, ¢
: T T 1 Output : z %z 1 Output : z b~ 1 Output
: ] I ; ] I ! | :
n l _____ } C l _____ } C l _____ }
GND GND GND
M Direct Interfacing Between 3-V and 5-V Systems
The emergence of 3-V CPUs and memories has led to a transition to mixed 3-V/5-V systems, especially for PCs
and PC peripherals.
The L-MOS Series housed in ultra-compact packages allow interfacing between 3-V and 5-V systems.
Vec=5V Vcc =3V Vce =5V
5-V Syste/mT/ 3-V System/T/ 5-V System/T/
SHS TTL-level input
VHS Series
LVP
Voltage translation Voltage translation
5-V Signal from 5 Vito SV 3-V Signal from 3 Vto 5V 5-V Signal

v /77 /77

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




m Typical Characteristics for Low-Voltage Logic Series

M Drive Current (Typ.)

B Vcc=1.8V,Ta=25C

m High-level output current

High-Level Output Current, loH(mA)

TC7SH Series /
/
TC7SZ Series
—
\ |
TC7SA and TC7PA Series

1

1.8

High-Level Output Voltage, VoH(V)

M Vcc=23V,Ta=25C
m High-level output current

High-Level Output Current, loH(mA)

" ™/
’/
/
TC7SH Series /
/
TC7SZ Series ¢7
TC7SA and TC7PA Series

1

High-Level Output Voltage, VoHr(V)

M Vcc=3.0V,Ta=25C
m High-level output current

High-Level Output Current, loH(mA)

0

-100

N 7
TC7SH Series - j /
/
/
7//
¥
74
TC7SZ Series — 9
| | —
———T 1 1
TC?SA allnd T‘C7P‘I-\ Sgries
1 2 3

High-Level Output Voltage, VoH(V)

H Low-level output current

Low-Level Output Current, loL(mA)

Low-Level Output Current, loL(mA)

Low-Level Output Current, loL(mA)

0 1]
TC7SA and TC7PA Series
— |

/ ~
25 / TC7SZ Series
/ / —]
/ pa
/4
// TC7SH Series
of—

1 1.8
Low-Level Output Voltage, VoL(V)
H Low-level output current
TC7SA and TC7PA Series
I f
I 1 T
50 // TC7SZ Series
7
%
// TC7SH Series
L |
0 1 2 23
Low-Level Output Voltage, VoL(V)
u Low-level output current
100 T ]
TC7SA and TC7PA Series
L L
i
Z — | Tc7sz Series
50
/ TC7SH Series
/ T
(T
0 1 2 3

Low-Level Output Voltage, VoL(V)



B Switching Waveforms

M Vcc =1.8V, CL =30 pF, RL =500 Q

mtpHL

1V / div, 2ns / div
T T

TC7SHOOF .
TC7SZN

Input waveform  +75a00F

L L

L L
Vece = 1.8V, ViH = Vee

M Vcc =2.5V,CL =30 pF, RL =500 Q

mtpHL

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

Input waveform

TC7SHOOF
TC7SZ00F \

TC7SA00F

Vec =25V, ViH = Vcc

M Vcc =3.3V, CL =30 pF, RL =500 Q

mtpHL

1V / div, 2ns / div

+ Input waveform B

TC7SA00F

TC7SZeQF

TC7SHOOF
N

—

Vec=33V,ViH=2.7V

mtpLH

1V / div, 2ns / div
T T

Input waveform
:
} |

TC7SA00F

7

[ TC7SZ00F y
TC7SHOOF

mtpLH

Vee = 1.8V, Vi = Vee

Input waveform

TC7SAO00F

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

L TC7SHOOF B

T T T

| | I |

mtpLH

Vec =25V, ViH=Vce

1V / div, 2ns / div
T T

TC7SA00F

= —

7 TC7SﬂOOF
J

Input waveform

| | | |

Vec=33V,VH=27V



H Load Capacitance Dependence (Typ.)

B Vcc=2.5V,RL=500Q,Ta=25C HVcc=3.3V,RL=500Q,Ta=25C

20 20
@ 15 =~ = 15
g £
o TC7SH Series / Q g
5 =
T 10 T 10
T / 2 TC7SH Series _|——
T T
< 5 - — < 5 "

TC7SZ S_c_e_rig_s - == = haood / TC7SZ Series_ _| _ — = =
— = T T T[T T 7S ArPA Series oS EeT T TC7SA/7PA Series
) 0
0 50 100 150 0 50 100 150
CL (pF) Cu (pF)

H Operating Supply Current (Typ.)

B Vcc=33V,Ta=25°C

100000
10000 TC7SA/7PA Series_|
- _f"
- f",
< 1000 - =
= TC7SZ Series  ~| .-~
a 2
o Pl
Z - >
S 100 ==
sl
“, . /
y TC7SH Series
st
10 Tzl
1
0.1 1 10 100

f (MHz)
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The internal connection diagrams only show the general configurations of the circuits.

Electrical
s 0|4 (9| €| W00 0 0o @ e S e eeeee
a = 25°
Vel 1o | trr e VESM | ESM | SSM | USM [ S-Mini| ,gq | SMQ | Esv | usv | SMV | gse | .US6 | SM6
csT2 | fsC : : = | CST3 | =208 | (SOT490, | (SOT416, | (SOT-323, | (SOT346, | ooy | (SOT-24, | 0= > L | (SOT25, [ (=50, | (SOT363, | (SOT-26,
V) |(mA)| (ns) (SOD-723)|(SOD-523)|(SOD-323) (SOT723) (sc-e1) sorn | sor0 | Sose) | 0T34 (sc-en (s07553)| (sor389)| {7 |1s07863)| g | (G0
155307
30 [100| — @
155412 | 188379
80 [100| — @ @
1SS360F 155360 | 155300 | 155181 HN4DO1JU| 155308 | HN1DOTFE| HN1DOTFU | HN1DO1F
16 1 rl iml iml =N
80 | 100
AR LAIA B & EDEIED
18S361CT[15S361FV|1SS361F| 155361 | 155301 | 155184 HNAD02JU| 155309 [HN1DO2 FE|HN1D02FU|HN1DO2F
80 [100| 1.6 [ ] 1l Il ul [l [l I
P FAYPRY | ) [EETET
15S362FV (155362)| 155302 | 155226 HNDO4FU
100
80 1.6 _
)|y A ARA (B3]
19S387CT, 155387 | 155352 155193 HN2DO1JE (HN2DOTFU) (HN2DO1F)
158427 | 155426 155196 | 155382 | 1SS272 (HN2DO2FU)
100| 1.6 ; ; %% %% il
80 (80) | typ. 155187
155190
HN1DO3FU|HN1DO3F
1.6 -
]
|l EIED
158336
7.0
80 200 @
158337
80 | 200 | 6-0
typ
155403 155370 | 155250 155306
30
&3 P2 P2
188397 | 155311 155399 HN2DO3F
500 g
400 | 100
AF) 33
155398
200 100 | 2%
£

[ New product



m Shottky Barrier Diodes (SBDs)

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

Absolute

Maximum

Ratings

Electrical Characteristics
(Ta = 25°C)

Features

VR
V)

lo
(mA)

VE (V)

IR (uA)

4

L

L 4

<

¢

L 4

L 4

&

&

Typ.

Max

@lr
()

Max

@VRr
(V)

CST2

fSC

SESC
(SOD-723)

ESC
(SOD-523)

usc
(SOD-323)

VESM
(SOT-723)

ESM
(SOT-490,
SC-81)

SSM
(SOT-416,
SC-75)

USM
(SOT-323,
SC-70)

100

0.23

5

0.35

100

20

10

1SS389

e

1SS367

T

1SS395

)

100

0.23

5

0.35

100

20

1SS385FV

1SS385F

1SS385

1SS378

7]
[m] I

7]
[m] [m]

]
I I

A
I I

Low-VF

100

0.23

5

0.35

100

20

188372

£

30

100

0.23

5

20

1SS416CT

1SS416

1SS418

0.38

100

30

}_“_{

&b

&

188422

)

Low-IR,
gh-speed

20

50

0.33

1

0.38

5

0.50

50

0.5

20

1SS413

1SS425

1SS405

&b

&

b

1SS406

T

Low-Ir Hi

50

0.63

100

Standard

40

100

0.54

0.6

100

40

1SS388

T

1SS357

T

188322

40

100

0.54

0.6

100

40

1SS393

40

100

0.54

0.6

100

40

40

0.36

10

0.56

0.62

100

40

1SS417CT

1SS417

1SS419

}_“_{

&b

&b

1SS423

)

High-Va

80

100

0.56

0.7

100

80

High-lo, Low-VF

20

200

0.23

50

0.42

0.5

200

20

1SS424

1

30

200

0.22

20

0.44

0.5

200

30

1SS421

1

30

200

0.36

0.52

0.6

200

30

1SS420CT

_

1SS420

1

20

300

0.16

0.22

10

0.38

0.45

300

20

1SS404

T

1SS401

£

High-lo

20

500

0.50

0.55

500

10

20

20

1000

0.46

0.55

1000

30

Low-VF, Low-IR,
High-lo

=, 30

700

0.45

700

30

DSF07S30U

T

[1 New product
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(4 'Small-Signal Diodes

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

Absolute | Flactrical Characteristics
M

i hid L @ 0 @ & e @ ¢ & ¢

= e | VE (V) IR (uA) s

[

S | (v)|mA) @, |@vg  SMini usa g ESV oy ES6 Dog I
Typ. /M M SOT-346 TESQ SOT-24, SOT-353, SOT-363, SOT-26,
yp-[Max( . Max| ) (sc-sg) (SOT-343) (SC-61) (SOT-553) (SC—SBA) (SOT-563) (sc-as) (sc-74)
0l os | s 155394 1SS384 | 1SS391 HN2S01FU| HN2SO1F

10 [100 20 | 10 Eg] EE]
0.35( 0.5 [100
o23l0allls 158377 HN2S05FU
10 [100 20 | 10 @ EE]
L 0.35( 0.5 [100
§ 02303 5 188374
10 [100 20 | 10
0.35( 0.5 |100
023l — | 5120 | 10 HN2S06T HN2S06FE
30 |100 EEE
0.35| 0.5 |100| 50 | 30

E§ 033 — | 1 HN2S03T | 1SS402 HN2S03FE |HN2S03FU

;‘%20 50 0.38| — [ 5 | 05| 20 E:%] E:%] EE:E EEE]

o C

=Z 0.50(0.55 | 50

. 1SS321

£ |10 (50 |0.63| 1.0 100/ 05| 10 @

-

1SS294 1SS383 1SS319 |HN2S02JE HN2S02FU
40 [100/0.54| 0.6 [100| 5 | 40 L}F;l [%:%] [%:%] EEE
1SS392

- |40 [100]054| 06 [100| 5 | 40 @

<

2

o 1SS396

»

40 [100|0.54| 0.6 |100| 5 | 40 @

0.36| — |10 HN2S07T HN2S07FE
40 100 5 | 40

0.56(0.62 100

T 1SS348

>

£ |80 [100|0.56| 0.7 [100| 5 | 80

k=
023 — | 5

20 [200 5 | 30
04205 |200

N 022 —| 5|20 10

> |30 |200

3 04405 |200| 30 | 30

-

S

Z 036 — | 5

2 |30 [200 5 | 30
0.52| 0.6 [200
0.16| — | 1 HN2S04FU

20 |300[0.22] — [10] 50 | 20 EEE]
0.38]0.45(300
20 | 10 1SS344
20 500 |0.50 |0.55 500

o 100 | 20

<

%’ 1SS349

20 {1000 |0.46 [0.55 [1000| 25 | 30 @

[_1 New product



m New Product Information

Schottky Barrier Diodes with an Improved VF-IR Tradeoff

B Features

O Low leakage current and low forward voltage due to the use of a new circuit configuration

O High withstand voltage and large current

Tradeoff Line
100
.
~ ( D
< N APredecessor J)
= 10 \ \\ |
= = I
= — P
™ y/ A p- i
I Z 7L N
£ LNew DevicesJ N ‘\\
® 1 — =
s —
A
0 0.15 0.2 0.25 0.3

B Product Offerings

VE@IF = 10 mA (V)

Absolute Maximum Ratings

Electrical characteristics

= * Comparison between devices with the same
junction area

VE(V) IR(uA)
Part number Type VR(V) lo(mA) Package
Typ. Max @IF(mA) Max @VR(V)
DSF07S30U Low VF 30 700 0.4 0.45 700 50 30 USC(SOD-323)
DSR07S30U* Low Ir 30 700 0.5 0.55 700 5 30 USC(SOD-323)
[ New product  * : Under development
B Package Dimensions H Land Pattern Example
(Unit: mm)
USC(SOD-323)
A ] 1] 2.3
@
25 =
v 0.8
1.25 0.9 ‘
B Typical Characteristics(DSF07S30U)
1000 10000
—= =
7z 7 1000
= 7/ =
< _ o <
Ta =100°C A4
‘LEL/ 100 W« - [/ % 100
€ = —F =
2 7125/ e 0 ‘ S ‘ ‘
O O I T T T T T T T 1
- 10 ;/ /[ / -25°C o
(] /- A =
g I/ // y %
i o
1 A/ /
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)
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<4 'Small-Signal

HIF-VF Characteristics (typ.)

Diodes

1000 T
| . P
> Typical characteristics
700 |1SS349 [ 7 Ta = 25°C
I
500 DSFO 0 /ﬁ/ 1-
1SS401 /7 “~{
300 155404 / = Lo ” 155344
HN2S04FU / L~ b
HN2S04JU Z
// . I
155416 7\ / ‘ , ~—[1ss420]
100 158418 [ ! R . - 1553281
y A=A 7 z ‘_“1_*.
70 1= ~ 2 ——{1ss417
% 5 1SS419
50 o I / ,}‘/ 7 . 4 _ ’ §
= 1SS367 [ 7 - T -
= y o e —
T 30 155372 / 7 v/ 155402
= 158374 / 1 ’ / g Piks 155405
5] 158377 ™ : U 7, - 155406
5 1SS378 / 4 4 K i HN2S03FE
o 1SS384 : K v , {~—[1s8321] | |HN2S03FU
5 1SS385 / H , VY § L7 HN2S03T
g 10 1SS385F Y - ~— >
LS 1SS385FV J // ll A , ./ A— > ~
7 1SS389 7 7 7 o 7 z
1SS391 ]/ 7 7 Z ',' 7 andard =
5 1SS394 1 B A 7 7 7 1SS294 =]
1SS395 o= + » — 1SS319
s HN2S01F e vV el | 1ssaz s
HN2S01JE / b I’ /" '5 4 1SS357 %z
HN2S01FU 5 , J ’ 1SS383 A
HN2S05FU 7 7 k 1SS388 -
. , ?7 Z: 1SS392 K
, , / z 155393
’ / ! ’ 155396 N
/’ v I/ 7 7 ’yl ; = HN2S02FU | |
e N HN2S02JE 7| General diodes |
07 /17— Y A
os iV AR AW :
| S SR LA B
/ ! ’
0.3 / / / g ! / / 4 pd
' / A Y ;
0.2 . ! I/ / A )
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Forward Voltage VF (V)
B Application Examples of Shottky Barrier Diodes
HBattery reverse-connection prevention HEMemory backup circuits
M|
L4l
Pl v
Application | Portable audio Power | el (G,
) o ’ supply - A M Load| PDAs and cellular phones
equipment | digital cameras and camcorders circuit |j eITZOW
Py
ESolar battery circuits mDC-DC converter\s;DD
>
\ iR Application Calculators, wal_tches,
- equipment personal organizers,
solar radios, etc.
I T 1®




m Zener Diodes

Package ’ ' .
Zener Voltage S-Mini usc ESC SESC 15C
Vz(V) (SOT-346, SC-59) (SOD-323) (SOD-523) (SOD-723)
2.0 02CZ2.0 02DZ2.0 015AZ2.0 015CZ2.0 015DZ2.0
2.2 02CZ2.2 02DZ2.2 015AZ2.2 015CZ2.2 015DZ2.2
2.4 02CZ2.4 02DZ2.4 015AZ2.4 015C22.4 015DZ2.4
2.7 02CZ2.7 02Dz2.7 015AZ2.7 015C22.7 015DZ2.7
3.0 02CZ3.0 02DZ3.0 015AZ3.0 015CZ3.0 015DZ3.0
3.3 02CZ3.3 02DZ3.3 015AZ3.3 015CZ3.3 015DZ3.3
3.6 02CZ3.6 02DZ3.6 015AZ3.6 015CZ3.6 015DZ3.6
3.9 02CZ3.9 02DZ3.9 015AZ3.9 015CZ3.9 015DZ3.9
4.3 02CZ4.3 02Dz4.3 015AZ4.3 015CZ4.3 015DZ4.3
4.7 02CZz4.7 02Dz4.7 015AZ4.7 015CZ4.7 015DZ4.7
5.1 02CZ5.1 02DZ5.1 015AZ5.1 015CZ5.1 015DZ5.1
5.6 02CZ5.6 02DZ5.6 015AZ5.6 015CZ5.6 015DZ5.6
6.2 02CZ6.2 02DZ6.2 015AZ6.2 015CZ6.2 015DZ6.2
6.8 02CZ6.8 02DZ6.8 015AZ6.8 015CZ6.8 015DZ6.8
7.5 02CZ7.5 02DZ7.5 015AZ7.5 015CZ27.5 015D27.5
8.2 02CZ8.2 02DZ8.2 015AZ8.2 015CZ8.2 015DZ8.2
9.1 02CZ9.1 02DZ9.1 015AZ9.1 015CZ9.1 015DZ9.1
10 02CZ10 02DZ10 015AZ10 015CZ10 015DZ10
11 02CZ11 02DZ11 015AZ11 015CZ11 015DZ11
12 02CZ12 02Dz12 015AZ12 015CZ12 015DZ12
13 02CZ13 02DZ13 015AZ13 015CZ13 015DZ13
15 02CZ15 02DZ15 015AZ15 015CZ15 015DZ15
16 02CZ16 02DZ16 015AZ16 015CZ16 015DZ16
18 02CZ18 02DZ18 015AZ18 015CZ18 015DZ18
20 02CZ20 02DZ20 015AZ20 015CZ20 015DZ20
22 02CZ22 02Dz22 015AZ22 015CZ22 015DZ22
24 02CZ24 02DZ24 015AZ24 015CZ24 015DZ24
27 02Cz27
30 02CZ30
33 02CZ33
36 02CZ36
39 02CZ39
43 02CZ43
47 02Cz47
100 02DZ100
1
*Internal Connections ?Z/ O I{ | EE] EE] EE]
P (mW) 200 200 150 150 150
[ New product *The internal connection diagrams only show the general configurations of the circuits.

@7
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<;4 'Small-Signal Diodes

m ESD-Protection Diodes

ESD-protection diodes are designed to M System Interface Protection
absorb electrostatic discharge (ESD)

energy that is introduced from 1/O ports

and travels through the connector onto Connector IC
the system board. The ESD-protection P
. X . . L L L | | = {-jn- ype
diodes thus provide protection against e Xxxx%x ‘ ‘ e ‘
4-in-1 type GND line

ESD-induced system malfunction and/or
damage to ICs.

B 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

Input Output
A %
V‘\\\ - - ’
\‘\ @ O
< @, i @)
N
[~ Device tested:
AL 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
M Selection Guide
Frequency (Hz)
100 K 1M 10M 100 M 500 M
Standard Type
DF2SxxFS/CT/S/FU High g
° DF3AxxF/FU/FE/CT (2-in-1) Sb P"Otection
o DF5AxxF/FU/JE (4-in-1)
S DF6A6.8FU (4-in-1) High Speed Type
(&) H . .
§ DF8AxxFK (7-in-1) DF5AxXCFU/JE (4-in-1) Super nglh S/pee(d Typ;e i New Product
o DF3AxxLF/FU/FE (2-in-1 .
o " DF5AXXLF/FUIFE (4-in-1) Ultra High Speed Type
w CaPacitanCe J DF2S6.8UFS
DF3A6.8UFU
M Single Type
Part Number Vz (V) IR (uA) Crt (pF)
CST2 SC sESC(SOD-723) USC(SOD-323) Typ. @ Iz (mA) Max @ VR (V) Typ. @ VR (V)
DF2S2.0S 2.0 5| 120 1 63 0
DF2S3.6S 3.6 5 10 1 57 0
DF2S5.6CT DF2S5.6FS DF2S5.6S 5.6 5 1 815 40 0
DF2S6.2CT DF2S6.2FS DF2S6.2S 6.2 5 25 5 32 0
DF2S6.8CT DF2S6.8FS DF2S6.8S 6.8 5 0.5 5 25 0
DF2S8.2CT DF2S8.2FS DF2S8.2S 8.2 5 0.5 6.5 20 0
DF2S10FS 10 5 0.5 8 16 0
DF2S12FS DF2S12S DF2S12FU 12 5 0.05 9 15 0
DF2S16FS DF2S16S 16 5 0.5 12 10 0
DF2S20FS 20 5 0.5 15 9 0
DF2S24FS DF2S24S 24 5 0.5 19 8.5 0
DF2S30FS 30 2 0.5 23 7 0

[ New product




D 000

M Standard Type

2-in-1 4-in-1
VESM ESM USM S-Mini ESV usv SMV US6 Vz & cr
CST3 (SOT-728) | (SOT-490) | (SOT-323) | (SOT-346) | (SOT-553) | (SOT-353) | (SOT-25) | (SOT-363) uss W) (W) (oF)
et £ ef Ll el —0— |ef —— |l | el el g] £
IR R e ] = s
vl ) el 57 B s B s e B B B S O e PR O O @iz |@Va  |@Vr
0.6mm !1.2mm ! !1.6mm ! !2.0mm ! !2.9mm ! !1.6mm! !2.0mm ! ! 2.9mm ! !2.0mm! ml Tp (mA) Max (W% Typ. (V)
- DF3A3.3FV | DF3A3.3FE | DF3A3.3FU - DF5A3.3JE | DF5A3.3FU | DF5A3.3F - 33| 5 20 |10(115| 0
- DF3A3.6FV | DF3A3.6FE | DF3A3.6FU - DF5A3.6JE | DF5A3.6FU | DF5A3.6F - 36| 5 |10 [1.0|110| O
- - = DF3A4.3FU = - - - - 43| 5 |10 (1.8(100| O
DF3A5.6CT | DF3A5.6FV | DF3A5.6FE | DF3A5.6FU | DF3A5.6F | DF5A5.6JE | DF5A5.6FU | DF5A5.6F DF8A5.6FK |56 | 5 | 1 |25|65 | 0
DF3A6.2CT | DF3A6.2FV | DF3A6.2FE | DF3A6.2FU | DF3A6.2F | DF5A6.2JE | DF5A6.2FU | DF5A6.2F DF8A6.2FK |62 | 5 | 1 |[30|55 | O
DF3A6.8CT | DF3A6.8FV | DF3A6.8FE | DF3A6.8FU | DF3A6.8F | DF5A6.8JE | DF5A6.8FU | DF5A6.8F | DF6A6.8FU | DF8A6.8FK | 6.8 | 5 | 0.5|5.0| 45 | 0
DF3A8.2CT | DF3A8.2FV | DF3A8.2FE | DF3A8.2FU - DF5A8.2JE | DF5A8.2FU | DF5A8.2F - 82| 5 |05(65|38 | 0
- - - - - = DF5A12FU - - 12 | 5 (005 9 |26 | O
[ INew product The internal connection diagrams only show the general configurations of the circuits
B High-Speed Type
4-in-1 5-in-1
ESV usv Vz Use
(SOT-553) (SOT-353) W) IR Cr (SOT-363) Vz IR Cr
I — (uA) (pF) V) (uA) (pF)
€ £ £
& E E
— O o @lz @Vr @Vr N @Iz @Vr @VR
! 1_6mm! | 240mm! . ™A Ty | W) o, (V) |2.0mm o | ™ Mvax | V) [T1yp. V)
DF5A3.6CJE | DF5A3.6CFU | 3.6 5 100 1.8 52 0 DF7A5.6CFU 5.6 5 1 2.5 34 0
DF5A5.6CJE | DF5A5.6CFU | 5.6 5 1 3.5 29 0 DF7A6.2CFU 6.2 5 1 3 28 0
DF5A6.2CJE | DF5A6.2CFU | 6.2 5 1 3 25 0 DF7A6.8CFU 6.8 5 0.5 5 26 0
DF5A6.8CJE | DF5A6.8CFU | 6.8 5 0.5 5 23 0 The internal connection diagrams only show the general configurations of the circuits
DF5A8.2CJE | DF5A8.2CFU | 8.2 5 0.5 6.5 19 0

B Super-High-Speed Type

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

2-in-1 4-in-1
VESM ESM UsMm ESV usv SMV v I c
(SOT-723) (SOT-490) (SOT-323) (SOT-553) (SOT-353) (SOT-25) z " T
— — — —— — v) (wA) (PF)
€ = £ = £ =
£ = £ = £ =
SRR R E=R R s .
Ty —y [T 0O Ny T O A B Ny Ny 2
!1.2mm ! ! 1.6mm! !2.0mm! |1.6mm| !2.0mm! ! 2.9mm! Typ. (mA) Max V) Typ. )
DF3A5.6LFV | DF3A5.6LFE | DF3A5.6LFU | DF5A5.6LJE | DF5A5.6LFU = 5.6 5 1.0 35 8 0
DF3A6.2LFV | DF3A6.2LFE | DF3A6.2LFU | DF5A6.2LJE | DF5A6.2LFU = 6.2 5 25 5.0 6.5 0
DF3A6.8LFV | DF3A6.8LFE | DF3A6.8LFU | DF5A6.8LJE | DF5A6.8LFU | DF5A6.8LF 6.8 5 0.5 5.0 6 0
DF3A8.2LFV | DF3A8.2LFE | DF3A8.2LFU = DF5A8.2LFU | DF5A8.2LF 8.2 5 0.5 6.5 5 0
The internal connection diagrams only show the general configurations of the circuits
M Ultra-High-Speed Type
Single 2-in-1 Vz IR Cr
fSC UsM (V) (uA) (pF)
£ [ i¢ ] E
b @ @Ir @VR @VRr
© o
° |10¢1 |2A0mm | Min ey, Max V) Max v
2 (DF2S6.
DF256.8UFS DF3A6.8UFU 53 | 1 | 05| 5 (DF2ses) |
2.5 (DF3A6.8)
The internal connection diagrams only show the general configurations of the circuits
M Bi-directional Type
Single Vz IR cr
fSC V) (uA) (pF)
S
g| [l
8| & @Iz @Vr @Vr
° | Tomm Typ (mA) | Max V) Typ. (V)
DF2B6.8FS 6.8 1 0.5 5 16 0

The internal connection diagrams only show the general configurations of the circuits
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(5 'Point Regulator ICs
Point regulators are series regulators with an integrated control switch and available in single and dual configurations in
ultra-small packages. New additions to Toshiba’s point regulator portfolio, the CMOS point regulators further save system

power and enables enhanced power management. These CMOS point regulators are ideal for battery-operated
applications such as cellular phones, digital cameras and portable audio players.

m CMOS Low-Dropout Point Regulators (CMOS Point Regulators)

The CMOS point regulators are available with a fixed output voltage between 1.5 V to 5.0 V in 0.1-V steps. These devices
supply output currents up to 200 mA and provide overcurrent protection.

The CMOS point regulators are available in small SMV packages (SOT23-5 or SC-74A). Since small ceramic capacitors
can be used on the input and output lines, these regulators are ideal for applications that require high-density board
assembly such as mobile handsets.

B Features
O Low bias current (I = 40 us typ. @ lout = 0 mA)

O Low standby current (I18(OFF) = 0.1 uA typ. in standby mode)

O Low dropout voltage (Vin — Vout = 85 mV typ. @ TCR5SB30, lout = 50 mA)

O Large maximum output current (lout = 200 mA max)

O High ripple rejection (R.R =80 dB typ. @ lout = 10 mA, f = 1 kHz)

O Low output noise voltage (Vno = 30 uWms typ. @ TCR5SB30, lout = 10 mA, 10 Hz < f < 100 kHz)
O The CONTROL input accepts -0.3 V to 6V, irrespective of the Vin voltage.

O Overcurrent protection

O Allows use of ceramic capacitors on the input and output lines. (Cin = 0.1 uF, Cout = 1.0 uF)

O Available with an output voltage from 1.5V t0 5.0 V in 0.1-V steps.

0O Small packages (SMV: SOT23-5, SC-74A)

m Package Dimensions (Pin Connections) m Power Dissipation Evaluation Board
Unit: mm Vour NC
26153
o ‘1: %’ Cout +
3l e 5|l
3| |2: i s 1ViN I—'_|
- o 4 o o
S | 2 GND —— H
3 3 CONTROL CiN 1
16702 4NC l
© | 5 Vour |
39 g5 Vin GND  CONTROL
] -
— Board material: glass epoxy
0t0 0.1 Board dimensions: 30 mm x 30 mm

Copper pad area: 50 mm? (t = 0.8 mm)

m Application Circuit Example

Vout
Cout

NC
1uF | # []5 4

CN 1l2l] 3
*

VI GND CONTROL

Control Voltage | Output Voltage
High ON
Low OFF




m Typical Performance Characteristics

Ripple Rejection (dB)

Input-Output Differential, ViN-VouT (mV)

Output noise voltage, VNo (mVrms)

Ripple Rejection
TCR5SB30 Ripple Rejection Curve

Input Response Characteristics

Application Circuit Example

A Load Current

90
80 \
N
70 \_ Cout=10 uF
60 ~
50 \<
Cout=2.2 uF
40 i
Cout=1 uF
30 Il i
N il
VIN: 4.0V, lout= 10 mA
10 VRipple: 500 mVp-p
Cin=none,Ta= 25°C
0
10 100 1k 10k 100k 300k
Frequency, f(Hz)
VIN-Vour - lout
TCR5SB30
400
Cin=0.1 uF, Cout=1 uF
I/
300 /I
/
Ta= 85°C,
4 -~
25°C. N
200
s
/] -45°C
-
100 é P
pZ
0
0O 20 40 60 80 100 120 140 160 180 200

Output current, lout (MmA)

VNo - lout

TCR5SB30 Cin = 0.1 uF, Court = 1.0 uF, 10Hz <f<100 kHz, Ta= 25°C
1

o
o

0,01

10 100

Output current, lout (mA)

1000

Battery Line
ST
Load Switch
®- - $Load *
...... L 5
o ‘_Ifefd__' A Input Voltage
Input Output o
Voltage Voltage 1 f
1
1
DO ] | .-
\\ ',
+}
Transient Voltage Drop
Input Voltage
43V
/
]
|
|
|
|
I
|
|
= \
2 \
> \ |
: R
(=]
? 3av \ I
Stable output voltage]
3.0V
Output Voltage
5 us/div

TCR5SB30 at Cin = 1 uF, Cout = 1.0 uF, lout = 10 mA, Ta = 25°C




Stable ESR Region

The graphs below show the stable ESR ranges as a function of load current, where the output voltage does not oscillate, evaluated with
the Toshiba evaluation circuit. The TCR5Sxx Series is designed to work with a ceramic output capacitor.

m Examples of Stable ESR Regions

100 ‘
g Wide stable
@ ESR region
w10
(0]
o
C
<
R
g | = Stable ESR Region
1%
Q0
5
(]
& o1
®©
=
.
w  0.02

0 50 100 150 200

Output Current (mA)

TCR5SB15, TCR5SB30, TCR5SB50
ViN =Vout + 1V, CiN = 0.1uF, Cout=0.1 uF to 10 uF, Ta = 25°C

m Circuit for Stable ESR Region Evaluation

Capacitors used for evaluation
Manufactured by Murata:

Cin: GRM155R11C104K

Cout: GRM40105K/GRM40B106K

CONTROL

———)]  TCR5SBxx

Cout
Ceramic

ViN =
Vout + 1V

Rout

L Cin
T Ceramic S ESR

777

Note: The above graph is presented only as a guide and does not represent
the guaranteed ESR region.




m Product Offerings

Output Current | Output Voltage | Input Voltage i
Part Number (mA) ) ) = Dropout Voltage Bias Current | Ripple Rejection Ou:/r;l:ttal\sglse Package
TCR5SB15 1.5 150 mV/(typ.)
TCR5SB16 1.6 @lout = 50 mA
TCR5SB17 1.7 130 mV(typ.)
25 uVrms(typ.)
TCR5SB18 1.8 @lout = 50 mA
TCR5SB19 1.9
TCR5SB20 2.0
. 110 mV(typ.)
TCR5SB21 2.1 @lout = 50 MA
TCR5SB22* 2.2
TCR5SB23 23
TCR5SB24* 24
TCR5SB25 25 90 mV(typ.)
TCR5SB26* 26 @lout = 50 mA 30 uVrms(typ.)
TCR5SB27 2.7
TCR5SB28 2.8
TCR5SB29 2.9
TCR5SB30 3.0
TCR5SB31 3.1
TCR5SB32* 200 3.2 . ouh 80 dB(typ.) sMv
TCR5SB33 3.3 g @ 1kHz f:giii))
TCR5SB34* 3.4 sowvms(yp)
TCR5SB35 3.5
TCR5SB36* 3.6
TCR5SB37* 3.7
TCR5SB38* 3.8
TCR5SB39* 39 85 mV(typ.)
@lout = 50 mA
TCR5SB40 4.0
TCR5SB41* 4.1
TCR5SB42* 4.2
TCR5SB43* 4.3 40 uVrms(typ.)
TCR5SB44* 4.4
TCR5SB45 4.5
TCR5SB46* 4.6
TCR5SB47 4.7
TCR5SB48 4.8
TCR5SB49 4.9
TCR5SB50 5.0

*: Under development



m Bipolar Single-Output Regulators

H Features

O Dropout voltage 130 mV(typ.), 200 mV(max)@50 mA
O Low noise: 30 uVrms (typ.), with a noise bypass capacitor
O High ripple rejection 70 dB(typ. @f = 1 kHz)

O On/off control (On at 1.5 V or higher; off at 0.4 V or lower)
O Standby current of 0.1 uA or less (when off)
O Thermal shutdown and over current protection

O A ceramic capacitor can be used.

TAR5SxxU Series (Single-Output Regulators in an Ultra-Small Package)

® Comparison with the Previous Standard Package

TAR5Sxx TAR5SxxU Wl G
5 4
[ [l =2 AN
© @ 51% area of SMV b
~ | (sOT-25, SC-74A) 0.7-mm thick b UFV
Flat leads
U Lo Ls =5 s N
}‘T" 2.0 i Same area as SOT-353
® Package Dimensions (Pin Connections) m Power Dissipation Evaluation Board u Application Circuit Example
2.1+0.1 Unit: mm VIN Vout
1.7+0.1
| | 1 uF 10 uF
| —~8 1 CONTROL ax L
Py j:Ei’ca 2 GND 5 4
g gl D 5" 2 3NoIsE
= EIES lT 4 Vout
o = — ] 5ViN
3 4
- CONTROL GND  NOISE 1 2 3
e l 8 0.01 uF
RS :x:?c?' Board material: glass epoxy
S O] Board dimensions: 30 mm x 30 mm
S Weight: 0.007 g Copper pad area: 50 mm? (t = 0.8 mm) CRoNIIROL €Nl [Molk=
Single-Output Regulators: TAR5SBxx Series (Single-Circuit)
B Comparison with the Previous Pin Assignment
TAR5Sxx TAR5SBxx
IN[]5 4[Jout ouT| |5 4[ |NoISE
Same package
(SOT-25, SC-74A)
Same characteristics
v [J2 s [h T2 [a

CONTROL GND NOISE IN GND CONTROL

m Package Dimensions (Pin Connections) m Power Dissipation Evaluation Board m Application Circuit Example

28402 Unit: mm Vour NOISE
1 6+0.2
e 1Vin 10 uF [ Lootyr
of 0 _ 2 GND
dlge) 1 5 ¢ 3 CONTROL 5 4
dlalot——1 = 4 NOISE
o= 2 2 ° 5 Vout
Ho- ]
3
N VIN GND  Control
Q9 1 2 3
- —F 1 uF
S gg Board material: glass epoxy I
S Yo Board dimensions: 30 mm x 30 mm Vin GND CONTROL
S Weight: 0.014 g Copper pad area: 50 mm? (t = 0.8 mm)




Single-Output Regulators: TAR5Sxx Series (Single-Circuit)

H Features

OUltra-small package (SMV: SOT-25, 5 pins)

ODropout voltage: 130 mV (typ.), 200 mV (max) @50 mA
OLow noise: 30 uVrms (typ.), with a noise bypass capacitor
OHigh ripple rejection: 70 dB (typ. @f = 1 kHz)

m Package Dimensions (Pin Connections)

28102

0.40.1

—0.3
+0.2
1601
= -
8 1 5
oo s
1 e E .
@ 2 'T
S| =] 8 a
S
ey
3
N~
oo
+1

©~—=0.06

0 16-l-O.1

Unit: mm

1Vin
2 GND

3 CONTROL

4 NOISE
5 Vout

Weight: 0.014 g

m Power Dissipation Evaluation Board

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

OThermal shutdown and over current protection

O A ceramic capacitor can be used.

CONTROL GND  NOISE

Board material: glass epoxy
Board dimensions: 30 mm x 30 mm
Copper pad area: 50 mm? (t = 0.8 mm)

u Typical Performance Characteristics of TAR5S and TAR5SB

Ripple Rejection(dB)

VIN - Vour - lout

0.5
Cin=1uF, Cour=10uF, Cnoise=0.01uF
Ta =25°C, Pulse width=1ms
0.4
S
T os |
3 al
> L
L 02
S —
L1
0.1 ——
L—T
0 100 150
lout (MA)
Ripple Rejection - f
80 - —
Typical Performance Characteristics
70
—— et
60
i\ /
50 ~ =
40
30
20
10 Vin =Vout+1V, lout =10 mA, Cin=1uF, Cout=10uF,
Cnoise = 0.01 uF, Vripple = 500 mVp.p, Ta = 25°C
10 100 1k 10k 100k

f (Hz)

1000k

m Application Circuit Example

ViN Vout

1 uF 10 uF

T,
+

CONTROL GND NOISE

I - lout
25
Vin=Vour+1V, Cin=1uF, Cour=10uF,
20 Cnoise = 0.01 uF, Ta =25°C, Pulse width =1 ms
/
Z 15 =
€ L~
= |
= i =
— |
0.5
|—T
LT
//
g 100 150
lout (MA)
VN—CnoIse
60
Vin = Vour+1V
— Cin=1uF, Cour =10 uF
> 50 ; .
= L lout = 10 mA, Ta = 25°C
(0] \\
& 40 -
5 N,
g 20 AN
2 N N
o N
£ 2 = S 50V ]
2 i N i
™~ T~
5 10 ~ 3.0V
(@) — 15V
0
0.001 0.01 0.1 1.0

NOISE Pin Capacitance (F)
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(5 Point Regulator ICs

Application Notes for TAR5SxxU/TAR5SBxx/TAR5Sxx Series
Stable ESR Regions

The graphs below show the stable ESR ranges as a function of load current, where the output voltage does not oscillate,
evaluated with Toshiba evaluation circuit. The TAR5Sxx Series is designed to work with a ceramic output capacitor.

m Examples of Stable ESR Regions

1.5-V Output Stable ESR Regions 5.0-V Output Stable ESR Regions
@Vin=2.5V, Cnoise = 0.01 uF, Cin = 1 uF, Cout = 1 uF to 10 uF, Ta = 25°C @ViNn=6.0V, Cnoise = 0.01 uF, Cin =1 uF, Cout = 1 uF to 10 uF, Ta = 25°C
€ 100 5 : - - € 100 - - - —
o 7 7 = 7 o ~ 7 = = 7
(%) 7 7/ 7 7 f (7] ~_1 7
w 7 7/ 7 7 7/ w AW, 7 7
g 10lL / / / / / 8 10
< < 7 7 £ 2 7 7 <
] ~ ya 7 i 7 i 7 g
1%} y 7 7/ 7 7 7 7]
‘® 7 / / / Z ‘?
(o) Q
o 1 o 1
123 [%]
.0 .2
3 Stable ERS Region e Stable ERS Region
€ 01 € 01
K] <
[ [
= =
3 002 3002
w 0 20 40 60 80 100 120 140 ] 0 20 40 60 80 100 120 140
Output Current, lout(mA) Output Current, lout(mA)

B Circuit for Stable ESR Region Evaluation

2.8-V Output Stable ESR Regions
@ViNn=3.8V, Cnoise = 0 .01 pF, Cin = 1 uF, Cout = 1 uF to 10 uF, Ta = 25°C

2 100 CONTROL
e /.' ~ /,' ’,.' ".' 7 Cnoist = 0.01 uF
8 N7 7 T TARSS xx U
< . ; é é | — TAR5SB xx
e TARS5S xx Cout
‘g Ceramic
2 _ L Cn GND
&, ViN=Vout +1V s ] Rout
1
123
2 ESR
& Stable ERS Region T
€ 041
<@
g
'g_ 0.02 Capacitors used for evaluation
w v CONE U Manufactured by Murata Cin: GRM40B104K
Output Current, lout(mA) Cout: GRM40B104K/GRM40B105K

Line Transient Response Characteristics
The TAR5SxxU, TAR5SBxx and TAR5Sxx Series provide

excellent line transient response to abrupt drops in supply

2.8-V Output Response to Input Transient

voltage.

Input voltage
3.4V £

3.1V

Output voltage
28V | ]
Ta=25°C,Cin=1uF
Cout =10 uF

Cnoise = 0.01 uF

ViN: 3.4V—3.1V
lout = 50mA

o 1t 2 3 4 5 6 7 8 9 10
Time, t(ms)




m Dual-Output Bipolar Regulators

TAR8DxxK Series (Dual-Output Regulators with Independent On/Off Control)
W Features

O Incorporates a two-output regulator in a ultra-small 8-pin package (US8), one of the world’s smallest packages of this type.
0 Output voltage can be set at 0.1-V steps, between 1.5V and 5.0 V. (semi-custom products)

Typical Characteristics

O Dropout voltage: 120 mV (typ.), 180 mV (max) @30 mA O Each Channel can be controlled individually.
O Low noise: 30 uVrms (typ.), with a noise bypass capacitor O Standby current of 0.1 uA or less (when off)
O High ripple rejection: 70 dB (typ. @f = 1 kHz) O Thermal shutdown and over current protection
m Package Dimensions (Pin Connections) m Power Dissipation Evaluation Board B Application Circuit Example
unit: mm —
Vout (A) Vin  Vour (B) CONTROL (B)
T Cour (B) I;i w l;i
3.120.1 (=] L =]
W—‘ §§ ViN Vour (B) I I T
+ 1 CONT (B,
i p— 18y 1 NOISE(A) = g v ® 3
S| o =+ B 2 NOISE(B) L
b = = 3 CONT(A) ]
4 5 4 GND
3 5 CONT(B)
2 6 Vout(B)
%Eﬁ g 7ViN
) —+JI——t  gvour(A) ! 2 3 4
S = =
S CNOISE(B) |conT®A) ] Ei 5i
o o
Board material: glass epoxy
Board dimensions: 30 mm x 30 mm NOISE (A) NOISE (B) CONTROL (A) GND
Copper pad area: 70 mm? (t = 0.8 mm)
Weight: 0.01g

m Typical Performance Characteristics

Vour - lout VIN - Vour - lout
3.1 500 - — -
TAR8DO3K Typical Performance Characteristics (single channel operation)
Cn=1uF, Cour=10uF, Cnoist=0.01uF,
Ta =25°C, Pulse width =1 ms
B-ch (3.0V) _
= =
> =
5 29 3 250
3 =z
= z
A-ch (2.8V)— | =
ViN=40V, Cn=1uF, Cour=104F, —
Cnoise = 0.01 uF, Ta =25°C, Pulse width =1ms
27 0
0 50 100 0 50 100
lout (MA) lout (MA)
I - lout Ripple Rejection - f
25 80 - —
Typical Performance Characteristics (single channel operation) Typical Performance Characteristics |
ViN=4.0V, Cn=1uF, Coutr=10uF, Cnoist=0.01uF, 70
20| Ta=25°C, Pulse width = 1ms T
@ 60 B
-
= N /
—~ 15 s 50
2 3
= 240
= 1.0 o
o 30
g
05 ] & 20
— — 10 |ViN=5.0V, Cn = 1uF, Cout =10 uF, Cnoise =0.01 uF
0 Vripple = 1Vp-p, lour = 10 mA, Ta = 25°C
g 20 ew 10 100 1K 10K 100K 1000k

lout (MA) f (Hz)
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TAR8HxxK Series (Dual-Output Regulators with Synchronous On/Off Control)
B Features

O Incorporates a two-output regulator in a ultra-small 8-pin package (US8), one of the world’s smallest packages of this type.
O Output voltage can be set at 0.1-V steps, between 1.5 V and 5.0 V. (semi-custom products)

Typical Characteristics

O Dropout voltages O High ripple rejection: 65 dB (typ. @f = 200 Hz)
Channel A: 130 mV (typ.), 200 mV (max) @30 mA 0O On/off control (On at 2.2 V or higher, off at 0.4 V or lower)
Channel B: 150 mV (typ.), 300 mV (max) @60 mA O Standby current of 10 uA or less (when off)

O Low noise: 30 uVrms (typ.), with a noise bypass capacitor O Thermal shutdown and over current protection

m Package Dimensions (Pin Connections) B Power Dissipation Evaluation Board m Application Circuit Example
Unit: mm Cin (A) Cn (B) Vout (A) VIN(A) Vi (B) Vour (B)
3.120.1 =l AL A e
o<
2.3+0.1 gg 9; I 3 ;9
1
- 1 18w 1 CONTROL 8 7 6 5
S| oo = B < 2 NOISE(A)
ft’il S i - [~ 3NOISE(B)
o “;k :5] 4 GND Vin (A) Vin (B)
5 Vout(B)

H 0.12:0.04

s x::zi; coNTROL] | [ Janp
1 2 3 4
8 Vout(A) NOISE: [Jf NOISE f f

Cnoise (A) Cnoise (B) ES

0to 0.1
0.0
3+
0.0
i

Board material: glass epoxy

. Board dimensions: 30 mm x 30 mm
Weight: 0.01 g Copper pad area: 70 mm? (t = 0.8 mm) CONTROL NOISE (A) NOISE (B) GND

B Typical Performance Characteristics

Vourt - lout VIN - Vour - lout
3.1 0.5
TAR8BHO1K Typical Performance Characteristics
Cin=1uF, Cour =10 uF, Cnoise =0.01 uF,
0.4| Ta=25°C, Pulse width =1ms i
[ P
B-ch (3.0V) = ! =
. > VIN-Vout (A)  _~
S = 0.3 /,
5 28 g >
<] d
> z 02
A-ch (2.8V)—| = >
- L~ Vin - Vour (B)
0.1 7 —
ViN=38.6V, Cn=1puF, Cour=10uF, —
Cnoise =0.01 uF, Ta =25°C, Pulse width =1ms
27 50 100 % 50 100
lout (MA) lout (MA)
I8 - lour Ripple Rejection - f
25 80
Typical Performance Characteristics TARSHO1K | | ‘ ‘ | H|
ViN=3.6V, 70 A-ch (2.8
2.0 Cin=1uF, Cour=10uF, Cnoise=0.01uF, = SH ‘
Ta =25°C, Pulse width =1ms @ 60 = N
= 50 S
—~ 15 S =2
< I8 (A) g /
= 1.0 > .g40 _ch (3.0V)
- | o 30
g
05 L —T— I (B) & 20
(—
10 ViN=5.0V, lour=10mA, Cin=1uF, Cour=10uF,
0 Cnoise = 0.01 pF, VRipple = 1Vp-p, Ta = 25°C
0 50 100 Y

lou (MA) 10 100 1k 10k 100k 1000k




Application Notes for the TAR8HxxK Series
Stable ESR Regions

The graphs below show the stable ESR ranges as a function of load current, where the output voltage does not oscillate,
evaluated with Toshiba evaluation circuit. The TAR8Hxx Series is designed to work with a ceramic output capacitor.

®m Examples of Stable ESR Regions

Stable ESR Region for 5.0-V Output Stable ESR Region for 5.0-V Output
@ViNn=6.0V, Cnoise = 0.01 uF, Cin =1 uF, Cout = 1 uF to 10 uF, Ta = 25°C @Vin= 3.6V, Cnoise = 0.01 uF, Cin =1 uF, Cout = 1 uF to10 uF, Ta = 25°C
S 100 S 00
Vi 7 Ji I I I I
e —— o ] ] ] /
g 10 T JIT [ L —
& i
@ @
(73 (23
o} o}
= e 1
[ [
0 0
3 Stable ESR Region 3 Stable ESR Region
& o1 5 o
© S
2 2
2 0.02 2 002
Ll 0 20 40 60 80 100 L 0 20 40 60 80 100
Output Current, lout (mA) Output Current, lout (mA)

m Evaluation Circuit for Stable ESR Region Evaluation

CONTROL
Cnoise = 0.01 uF

TAR8HO1K

Cout
Ceramic

ViIN=3.6V ==Cn . EhD
Ceramic [ ]

ESR

Rout

777

Capacitors used for evaluation
Manufactured by Murata Cin: GRM40B104K
Cout: GRM40B104K/GRM40B105K




Ooo0oo0ooooooao o blbl

<5 Point Regulator ICs

Single-Output Regulators

TAR5SxxU, TAR5SBxx and TAR5Sxx Series

Typical Characteristics

O Small surface-mount packages
O Dropout voltage: 130 mV (typ.), 200 mV (max) @50 mA

O Low noise: 30 uVrms (typ.), with a noise bypass capacitor

m Bipolar Product Offerings

O High ripple rejection: 70 dB (typ. @f = 1 kHz)

0O On/off control

O Thermal shutdown and over current protection

B TAR5Sxx Series TAR5S
XX
- - Output Voltage (@50 mA)
Absolute Maximum Ratings TAR5SBxx
Package Output Current Power Dissipation EARSSOU bl 1 S
(mA) (mW)” 15 1.44 15 1.56
16 1.54 1.6 1.66
SMV
(SC-74A) 17 1.64 1.7 1.76
(SOT-25)
29 18 1.74 1.8 1.86
’ ’ 200 380 19 1.84 1.9 1.96
A 20 1.94 2.0 2.06
2.8
v 21 2.04 2.1 2.16
22 2.14 2.2 2.26
*: When mounted on a glass epoxy circuit board of 30 mm x 30 mm. 23 224 2.3 2.36
Pad dimension of 50 mm? o4 234 24 246
m TAR5SBxx Series 25 243 25 257
Absolute Maximum Ratings 26 253 26 2.67
27 2.63 2.7 2.77
Package Output Current Power Dissipation
(mA) (mW)* 28 2.73 2.8 2.87
29 2.82 2.9 2.98
SMV
(SC-74A) 30 2.92 3.0 3.08
SOT-25
( ) 31 3.02 3.1 3.18
EE 32 3.12 3.2 3.28
[ l 200 380
I 33 3.21 3.3 3.39
2¢.8 @ 34 3.31 3.4 3.49
35 3.41 3.5 3.59
36 3.51 3.6 3.69
*: When mounted on a glass epoxy circuit board of 30 mm x 30 mm.
Pad dimension of 50 mm? 37 3.6 3.7 3.8
) 38 3.7 3.8 3.9
B TAR5SxxU Series
; ; 39 3.8 3.9 4
Absolute Maximum Ratings
40 3.9 4.0 41
Package Output Current Power Dissipation 21 3.99 4.1 421
(mA) (mW)"
42 4.1 4.2 4.31
ury 43 419 43 441
44 4.29 4.4 4.51
2.0 45 4.38 4.5 4.62
— 200 450 46 4.48 46 4.71
2.1
3 Q 47 458 47 4.82
48 4.68 4.8 4.92
49 4.77 4.9 5.03
*: When mounted on a glass epoxy circuit board of 30 mm x 30 mm.
Pad dimension of 35 mm? 2L i 2 Rl




Dual-Output Regulators

TAR8DxxK and TAR8HxxK Series (Dual-Output Regulators with Independent On/Off Control)
Typical Characteristics

O Small surface-mount packages

O Low noise: 30 uVrms (typ.), with a noise bypass capacitor

O Thermal shutdown and over current protection

m TAR8Dxx Series (Dual-Output Regulators with Independent On/Off Control)
Output voltage can be set at 0.1-V steps between 1.5V and 5.0 V. (semi-custom products)

Absolute Maximum Ratings
Output Voltage (V)
Part Number Megil::znmtent Output Current Power Dissipation Package
Ch Min Typ. Max (mA) (mA) (mWw)
A 2.43 2.5 2.57 30
RS B 2.73 2.8 2.87 30
A 1.94 2.0 2.06 30
RIS B 2.73 2.8 2.87 30
A 2.73 2.8 2.87 30
LAt B 2.92 3.0 3.08 30
A 1.44 1.5 1.56 30
REHCRCIR B 1.44 1.5 1.56 30 100 400 uss
A 2.73 2.8 2.87 30
R B 2.73 2.8 2.87 30
A 2.83 2.9 2.97 30
DA B 2.83 2.9 297 30
A 2.92 3.0 3.08 30
LRI B 2.92 3.0 3.08 30
A 2.73 2.8 2.87 30
R B 2.77 2.85 2.93 30
m Dual-Output Regulators: TAR8Hxx Series (Dual-Circuit)
Output voltage can be set at 0.1-V steps between 1.5V and 5.0 V. (semi-custom products)
o Vol v Absolute Maximum Ratings
Part Number puiotage (1 Megsul::nmtent Output Current Power Dissipation Package
Ch Min Typ. Max (mA) =) ety
A 2.73 2.8 2.87 30 100
TARSHO1K B 2.92 3.0 3.08 60 150
A 2.73 2.8 2.87 30 100
TAR8H02K B 2.73 2.8 2.87 30 150
A 2.43 25 2.57 30 100
TARSHO3K B 2.73 2.8 2.87 60 150
400 uss
A 2.43 25 2.57 30 100
TARSHO04K B 2.92 3.0 3.08 60 150
A 1.74 1.8 1.86 30 100
TARSHOSK B 2.73 2.8 2.87 60 150
A 1.44 1.5 1.56 30 100
TARSHO6K B 2.43 2.5 2.57 60 150

Precautions for Use

The noise bypass capacitor should be connected to the NOISE pin for stable operation; the recommended value is 0.0047 uF or higher.
Although all devices in this catalog incorporate thermal shutdown and overcurrent protection circuits, these features do not 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.




TCS10SPU/NPU/DPU, TCS10S/NLU/DLU, TCS11DLU

The TCS10SPU/NPU/DPU, TCS10SLU/NLU/DLU and TCS11DLU are digital-output magnetic sensors that are switched on and
off by the magnetic field of a permanent magnet. The TCS10x magnetic sensors are available with a push-pull or open-drain

output. These devices are ideal for non-contact open/close sensing for a variety of applications such as cellular phones,

notebook PCs and electric home appliances.

B Features

Product Offerings

ODetects the S, N or both fields.
O Push-pull or open-drain output
(5-V power down protection output)
OLow power consumption
OHighly sensitive
OSmall package: UFV (2.0 x 2.1 x 0.7 mm)
ORoHS-compatible
H Typical Characteristics

OOperating supply voltage range: 2.3t0 3.6 V
O Average current consumption: 5.5 uA (typ.)
O Operating current consumption: 0.7 mA (typ.)
O Magnetic flux sensitivity:

Operating point: 2.5 mT (max)

Release point: 0.3 mT (min)

m Switch Configuration

Example of S-pole detection

Part Number Detected Polarity Output Package
TCS10SPU s Push-pull

TCS10SLU* Open-drain
TCS10NPU Push-pull

N UFV

TCS10NLU* Open-drain
TCS10DPU* Push-pull

TCS10DLU* SN Open-drain

* Inverted-Logic,

TCS11DLU o Dra?n

[ New product
* :Under Development

N
M t
agne 5
i Magnetic Flux Densit Output
Mi?;ztlc Operating Distance agnetic Flux Density utpu
Bon = 2.5 mT (max) VoL
77777777777777777 BorF < 0.3 mT(mi VoH(Note 1)
Digital-Output > OFF mT(min) OH

Magnetic Sensor

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.

® Application Example

Clamshell Cellular Phone

Magnet —»

Sliding Cellular Phone

Magnet

Note 1: High-impedance state for magnetic sensors with an open-drain output

Sllde
— Magnet

F

LDIgltal Output Magnetic Sensor|

r. Digital-Output Magnetic Sensor

Magnet —== O f

(13 (2] (3]
(4] (5] (6]
(7] (8] (9
Digital-Output —*58 0 | #]

Magnetic Sensor

(13 (2] (33
(4] (5] (&)
7 8l 9

Digital-Output —=&8 0|  #|
Magnetic Sensor

(62




m Representative Characteristics Curves

Output Example of a S-Pole Sensor

Lo

Vout
A
Hi VoH
High Sensitivity
IR
/
VoL
| |
N-Pole

(BoFF)

m Package Dimensions

Unit: mm
(‘).8510.1
+0.1
- B = ] 0.3 0,05
33| S
— b
Sl | 5t S
PN =g H
— — | g
1.7:#0.1
2.11x0.1
3
EI [ I/ \\ ] 1 +0.06
5 0.16 0,05

m Application Circuit Example

1 2 I3
NC

Vout

= Borr: High
< Bon: Low

The GND1 and GND2 pin should be tied to ground.

0.8(typ) 1.8(typ) S-Pole
(Bon)

Magnetic Flux Density (mT)

Operating current

Pulse Current Consumption

Icc Vec=2.3t02.7V

Ta =25°C

1/fopr (fopr = 25Hz)

>
-

-
-

(0.7 mA typ.)

Average current
(5.5 uAtyp.)

\/

Time (s)

H Location of a Hall Element (Presented As a Guide)

0.3 =

1: Vout
2: GND1
3:NC

4: GND2
5:Vece

0.85 Hall Element (0.2 mm®) 0.45
— -
d V QT“ ]
| e
o &8 9 —Tmmt |,
] 2 i [To QO
T i 4| ®
» =
Hall Element
0.65 0.65

Layout of the Hall Element and the Magnet

Low power
consumption

St

Unit: mm

A magnet should be placed within an area that meets

the specified flux density values.

m Part Naming Conventions

(---Toshiba CMOS magnetic sensor
@)--*Number
®---Polarity

S: S-pole sensing

N: N-pole sensing

D: S/N-pole sensing
(@)---Output configuration

P: Push-pull

L: Open-drain
(®--Packaging

U: UFV (similar to SC-88A)



Product Offerings (CMOS Type)

The TC75S101F/FU/FE, a full-range input/output op amp under development, has been added to the “Single-Circuit” series.
The TC75S58/59AFE and TC75S58/59AFC comparators in a new small package have been added to the “Single-Circuit” series.
The TC75S58/59AFE and TC75S58/59AFC comparators with power-down protection have been added to the “Single-Circuit” series

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 | TC75S57F | TC75S58F TC75S59F TC75S51F | TC75S54F | TC75S55F TC75S101F
Part | TC75S56FU | TC75857FU | TC75S58FU | JSToSSOAFE| TC75550FU (TCTSSSIAFE | TC75S51FU | TC75S54FU | TC75SE5FU| (ramamonr || TC755101FU
Number | TC75S56FE | TC75S57FE | TC75S58FE TC75S59FE TC75S51FE | TC75S54FE | TC75S55FE TC75S101FE
Marking TC TD TE TG TF TH SC SE SF SH SJ
: ) Single/dual Output power-down Single/dual Output power-down Single/dual Single/dual Single/dual Single/dual | Fullrange inputioutput;
pf&?eg’r'i’ﬁ’ﬁﬁ'y pi’JV”EJZ’S‘S&'y power supply; protecton; power supply; protectio; power supply; | power supply; power supply; POUErSPI; | o offse olage;
Features| push-pull out l.;t' —— L]t' open-collector | Single/dual power supply;| open-collector | Single/dual power supply;|  low-voltage low-voltage operation; | low-voltage operation; h|gh§\ew fate; low bias current;
PI lP put; [p I P put; output; open-dran oufput; output; open-drain output; operation; ultra-low current ultra-low current high fT; single/dual
a Ergr; Sfmcpliiréﬁm cgr‘?’sﬁlr;r;r)?igtn ultra-low current Ultra-low current low current Jow current wide dynamic ! p low-voltage operation; power supply;
consumption consumption consumption consumption range wide dynamic range | wide dynamic range | low current low-voltage operation
Operating 1.8to7V/ 15t07V/ 1.8t0 7 V/ 15t055V/
voltage +0.9t0 +3.5V £0.75t0 £3.5V +0.9t0+3.5V £0.75t0 £2.75V
i P?:,"ﬁﬁﬂ,,, 10 uA 100 uA 10 uA 10 uA 100 uA 100 uA 60 uA 100 uA 10 uA 330 A 63 A
Equivalent _ _ _ _ S - - -
products
VoD ouT Vop ouT
[ 1 [l
*Internal
Connections
T =lTs iLT LoLls
IN(-) Vss IN{) IN[) Ve IN(-)
[ New product *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 Comparators Op Amps
Part |TC75W56FU|TC75W57FU| TC75W58FU| TC75W59FU| TC75W51FU| TC75W54FU| TC75W55FU| TC75W60FU
Number | TC75W56FK| TC75W57FK| TC75W58FK| TC75W59FK| TC75W51FK| TC75W54FK| TC75W55FK| TC75W60FK
Marking 5W56 5W57 5W58 5W59 5W51 5W54 5W55 5W60
; " Single/dual Single/dual Single/dual Single/dual Single/dual Single/dual
pgwgrlesﬁ;’;ly_ pgwgilgggly' powegr supply; powe?r supply; powegr supply; power supply; power supply; Power supply
P —— l;t' weia G 1;1- open-collector | open-collector low-voltage | low-voltage operation; | low-voltage operation; high slew rate;
Features p“ i Ig s Z . B I pc ren‘t) g output; output; operation; ultra-low current ultra-low current high fT;
ultra-low current IOW Curl . . inn: inn: .
; ; ultra-low current | low current wide dynamic consumption; consumption; low-voltage operation;
Cenesnoic Consrete consumption consumption range wide dynamic range | wide dynamic range | low current
Operating 1.8t0 7 V/ 15t07V/ 1.8t0 7 V/
voltage +0.9to+3.5V +0.75t0 3.5V +0.9to+3.5V
disi?g"a‘?{on 20 uA 200 uA 20 uA 200 uA 120 uA 200 pA 20 uA 20 uA
Equivalent _ _ _ _ _ _ . .
products
Voo OUT IN(-) IN() Voo OUT IN(-) IN(+)
8|_| H7 [—le [—ls 8 7[ 16 |_|5
*Internal
Connections !
1|_| |_|2 ’_|3 ’_|4 1 2 |_]3 4
OUT IN(-) IN() Vss OUT IN(-) IN(+) Vee

B Packaging

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

Unit: mm
Package Style ESV usv SMV
(Toshiba Name) (SOT-553) (SOT-353, SC-88A) (SOT-25, SC-74A) CSTéC uss Sm8
2.9
16 ﬁ‘/ 2 fL'ﬁf 7_/.&./ B o
[‘ l T f
1.6 21 ]_/ 2.8 @ 1.5}__D 31 w 40
Outline w —Q Lo AL y
Dimensions
. . & . *

Photos are real size.




Product Offerings (Bipolar Type)

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

H 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 5Wo1 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 21036 V/ 3t012V/ Operating 21036 V/ 3to12V/
voltage +1to 18V +1.5t0+6V e Bl voltage +1to 18V +1.5t0+6V ARSI
Powe Power
dissi;‘)Natiron 0.4 mA 0.4 mA 2.5 mA dissi;‘;\étion 0.8 mA 0.7 mA 4 mA
el '(rmggg? {mg‘;g? TA75558 e '(rl‘_‘lzlg‘;g‘)’ }mggg‘)’ TA75558
products (4558) products (4558)
(LM2903) (LM2804) (LM2903) (LM2804)
Voo OUT IN(-) IN(+) Voo OUT IN (=) IN(+
e R o1 (1] ] o] (1] I
*Internal *Internal
Connections Connections
1T [ T2L]s 1L [2l]s L] [zl Jal Ja 1] el Ja Ja
) Ve () ) Ve 0 OUT IN(-) IN (4] Vss OUT IN(-) IN (+) Vss

*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.

80 A (Vop = 1.8 V)

8 uA (Vob = 1.8 V)

Part Number CMOS Op Amps Bipolar Op Amps
Characteristic TC75S54F TC75S55F TA75S01F
Operating supply voltage 1.8to 7.0V 1.8t0o 7.0V 3.0to 12.0V
Power supply current (typ.) 100 wA (Voo =3 V) 0P DS ST) 400 uA (Vcc =5 V)

Input bias current (typ.)

1 pA (Vop =3 V)

1 pA (Vopb =3 V)

45nA (Vcc=5V)

Maximum output voltage

Vop-0.1 V
(Vob =3V, RL=100 kQ)

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

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

Source current (typ.)

200 pA (Vop = 3 V)
160 pA (Vo = 1.8 V)

20 uA (Vo = 3 V)
16 uA (Voo = 1.8 V)

40 mA

(Vecc=5V)

Sink current (typ.)

700 uA (Vob =3 V)
600 uA (Voo =1.8V)

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

20 mA

(Vecc=5V)
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Full-Range Input/Output Op Amps (Under Development)

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

O Supply voltage range: 1.5V to 55V O Input bias current Il = 0.1pA(Typ.)
O Common-mode input voltage range: Vss to Vop (Full-range input) O Current consumption: Ibp = 63 uA(Typ.)
O Output voltage: Vor = Vop/VoL = Vss (Full-range output) O Push-pull output

O Input offset voltage Vio = 3 mV(Max)

B Product Offerings

Part Number Package Marking Pin Configuration
SMV Vop ouT
TC758101F (SC-74A, SOT-25) o[l [l
usv
Single TC75S101FU (SC-88A, SOT-353) s
1L 2l s
TC75S101FE ESV IN(+) Vss IN(-)

B Characteristics Comparisons with Existing Devices
B Absolute Maximum Ratings

Parameter Symbol TC75S101FU TC75S51FU
Power supply voltage Vb, Vss +3.0V, 6.0V +3.5V, 7.0V
Differential input voltage DVIN +6.0V +7.0V

o ii | It +0.75V to +2.75V
perating supply voltage range - or15V 1055V -

m Electrical Characteristics (@Vobp = 3V, Vss = GND, Ta = 25°C)

Parameter Symbol | TC75S101FU \ TC75S51FU

Input offset voltage Vio +3 mV(Max) +10 mV(Max)
Common-mode input voltage CMVIN Full range (Vss to Vob) 0to 2.5V
Power consumption Iop ‘ 63 uA(Typ.) ‘ 60 uA(Typ.)
Input offset voltage lio 0.1 pA(Typ.) 1 pA(Typ.)
Input bias current I 0.1 pA(Typ.) 1 pA(Typ.)
Voltage gain (open loop) Gv 110 dB(Typ.) 70 dB(Typ.)
Common-mode input voltage rejection ratio CMRR 66 dB(Typ.) 65 dB(Typ.)
Supply voltage rejection ratio SVRR 90 dB(Typ.) 70 dB(Typ.)

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

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

3
1
ol Tc7ssio1: 7
Full-range input TC75851FU: — 3!
1l Full-range operation,'

is impossible. .

-
-

Input offset voltage, Vio(mV)
o

-1.5 -1 -05 0 1 1.5
Common-Mode Input Voltage, CMVIN (mV)

G5




New Small Package, CST

CST6C: Ultra-Small Package with Electrodes on the Bottom @EVAZ L[V}
Size: 1.15 mm (H) x 1.50 mm (W) x 0.38 mmt. Requires 67% mounting area of the ESV package.

B CST6C Package Dimensions H Availability of Comparators in CST6C
11520.05 Part Number Function
- U TC75S58AFC Open-drain comparator (Iopo=10 uA)
S D
3 0
am § TC75S59AFC Open-drain comparator (Ioo=100 uA)
e 9
3
o
8
g 8
0.90 ‘ § g
B B B 8
g
,@ 0.95 £0.03
H H H
3 - 0.05 +0.03
S 0.15 +0.03
§ 045
P Weight: 2.0 mg

Open-Drain Comparators

Output Power-Down Protection @ETAZ (L1555

TC75S58AFE(Ibp = 10 uA)/TC75S59AFE(Ibp = 100 uA)
The TC75S58AFE and TC75S59AFE are new versions of the TC75S58 and TC75S59 respective with output power-down protection.

Key Characteristics (@Vpop =3.0 V, Vss =0 V,Ta = 25°C)

O Operating current: Ibb = 10 uA(TC75S58AFE)/Ipb = 100 uA(TC75S59AFE)
O Open-drain output

O Small package: ESV (1.6 mm x 1.6 mm)

Features

O Translation to a voltage higher than Vop (see Figure 1)

O Voltage application to the OUT pin allowed even when Vbb = 0 V (see Figure 2)
(Note: The output can tolerate a voltage up to the rated absolute maximum voltage.)

Figure 1: Level-Shifting from 1.8 Vt0 3.6 V Figure 2: Voltage Application Allowed When Vbbb = 0V

/I/VDD=1.8V 3.6V /:/VDD=0V 3.6V
o ol
IN(+) s out IN(+) > out

VSS% Vss 7%




(8 ‘Constant-Current Drivers (CC-Drivers)"

m Non-Upconvert Constant-Current Drivers TAH8N401K/TAH6N201U

H Outline
The TAH8N401K is a 4-channel driver. The TAHEN201U is a 2-channel driver.
In the simplest configurations, only a single resistor is required to set the drive current.

These drivers are suitable for parallel LED connections.

H Features
O Non-upconvert systems improve efficiency.

O Only a single resistor is required to set the drive current.
O Minimal EMI noise because no oscillator circuit is used.
O Small, thin packages. LED driver circuitry can be implemented with board space of less than 10 mm?.

Bl Characteristics
O Operating supply voltage: Vcc = 2.5 to 5.5 V (Maximum rating: 7.0 V)

O Incorporates a reference voltage generator to set the constant drive current (Reference voltage: 1.17 = 0.1 V)

B Application Examples

TAH8N401K

4-ch LED driver
Ideal as a backlight of a 2-inch-class LCD panel, such as the main
one of a cell phone

Package Dimensions Land Pattern Example

3.1+0.1 95
1: DRIVE(2) 0 23:01_ |83 ~t
2: DRIVE(1 T =hY s -
: (1) S lo+—& H o <
3: VRer S. °j’_E %I
4: GND B 7 § Ll
5: Vce — &
O T ~
6: CONTROL B ulﬁ )\ Sy
7: DRIVE(4) ° g" _
8: DRIVE(3) ° Unit: mm
r -
TAH6N201U

2-ch LED driver
Ideal as a camera light of a cell phone and backlight of a 1-inch-class

LCD panel
Package Dimensions Land Pattern Example
21+0.1 0.45
| 1.7£0.1 | I"‘l
| |6l -8 ©
sge | e A
1: Vrer S| Si2— s S5
2: GND 1S 3 s S LU— -
3: DRIVE(1) = {}E
4: DRIVE(2) 5 55 LJ
5 Voo ZI_. /__\ ‘g 0.65(0.65 .
6: CONTROL ° Unit: mm




m Basic Circuit Configuration

Power
Supply
CONTROL
—o0
Vce
5
Control Signal
High: ON
Low: OFF
1 2 3 4
VRer[GND

Only one external resistor
is required.

u Application Circuit Example
Linear luminance control with a PWM generator

Power
Supply CONTROL
® .

Yy
VIV AR v

] MCU/APU

PWM
signal

Resistor

Yy

signal to a resistor.

; LH 3 When using an open-drain
VRer GND output driver, apply a PWM

PWM Control

18 Stable operating area ! ‘ ! !
Duty = 100%

E T 1]
g 14 Duty = 809 . d
5 12
2 10
o A
§ o Duty = 50% |1
[
% 6 I
9] - =
2 4 Duty = 20 =
Z

2

0

1 10 100 1000

Frequency (kHz)

m Efficiency
Efficiency (PLeb/PTOTAL)
100
Ta =25°C
Idrive = 16 mA
4 white LED turn on
90
\
% I
< 80
> T~
e [~
Q0
Qo
& 70
60
50
0.2 0.4 0.6 0.8 1.0

V (Vce - Lep Vi) (V)

CONTROL
MCU/APU

/

Vce PWM
signal

the CONTROL pin.

<Conditions>

Resistor = 7.2 kQ
Drive current = 16 mA

Resistor

Vrer & GND

Luminance can be controlled by changing the duty cycle of

the PWM signal.

[Average drive current = drive current x duty cycle]

Duty cycle =t/T X 100 (%)
Frequency = 1/T (Hz)

When using a CMOS output
driver, apply a PWM signal to




Toshiba offers small packages that meet the requirement of electrical capacitor microphones (ECMs).

M Industry’s Thinnest-Class Packages for Electret Capacitor Microphones

VESM2(1212028) New Product TESM3(14120395) Unit: mm
0.32 = 0.05 0.32 + 0.05
- G e
s b 3 €

Yo} Yo} [Te]

g ! g = S

+ ?I H ;:

3 N S o

P ° [009 0.03 HD S\_{ 0.1+0.05
0.22 £ 0.05 0.8+0.1 | 2-U9 £ VU3 0.22 + 0.05 0.9 +0.1 101 £0.00
+ 0.3 (max) [ I +
1.2+0.05 1.4+0.05 0.395 = 0.03
Internal Construction ) Internal Construction
Industry’s
Thinnest Class
[E— | I—
B Product Offerings (for ECM Applications)
. Part Number V | A 1Yfs | Ci
Polarity o | A Vos T Vos | () [ Vos [ Ves | oy [ Vo
VESM TESM3 VESM2 CST3 M [V (R (V) | (MHz)
N-ch | 2SK3582MFV | 2SK3582TK | 2SK3582TV | 2SK3582CT | -20 | 80 to 300 2 0 0.55 2 0 3.6 2 0
N-ch | 2SK3857MFV | 2SK3857TK | 2SK3857TV | 2SK3857CT | -20 |[140t0350| 2 0 0.9 2 0 3.5 2 0
N-ch | 2SK4059MFV | 2SK4059TK | 2SK4059TV | 2SK4059CT | -20 | 14010350 | 2 0 1.35 2 0 4.0 2 0
B Package Dimensions
VESM TESM3 VESM2 CST3
= -

| [

|

1.2

1.2

T T
0.5+0.05

1.4

T
0.395 = 0.03

| [C

ﬂ

| |

12

T
0.28 + 0.02

1.0
[m=]
—
—J—L—
0.38




EIEN General-Purpose Transistors

4

'

4

VESM ESM SSM
Voo | 1o Lene (M (SOT-723) UL (SOT-490, SC-81) | (SOT-416, SC-75)
Classification V) | (mA)
NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP
50 | 150 — — — — 25C6026MFV | 25A2154MFV | 2SCA4738FT | 2SA1832FT | 2SCA4738F | 2SA1832F | 2SC4738 | 2SA1832
General-purpose|
50 | 100 |2SC6026CT | 25A2154CT | 2SC6026 | 2SA2154 = = — — — — — —
Low noise 120 | 100
30 | 500 = = = = = == — — — — — —
General-purpose|
50 | 500 e = = = = — — — — — — —
12 | 400 | 2SC5376CT | 25A1955CT - - 2SC5376FV | 2SA1955FV - - 2SC5376F | 2SA1955F | 25C5376 | 2SA1955
Low saturation _ _ _ _ _ _ — — — — — —
voltage 234500
15 | 800 — — — — — — — — — — — —
25 | 800 [ — = = = = = — — — — — -
High current
30 | 800 — — — — — — — — — — — —
High breakdown — — — — — — — — — — — —
voltage Y el
High hFE 50 | 150 - - - - - - - - - - - -
Muting 20 | 300 — — — — — — — — — — — —
High-speed _ _ _ _ — — —
sglitcr?ing 15 | 200 - - - - -
High-voltage _ _ _ _ _ _ _ _ _ _ — —
sgwi'(ching(j‘J 2000150
High breakdown _ _ _ _ _ _ _ _ _ _ — —
voltage 300 | 100
Strobe 10 (gggg) - - - - - - - - - - - -

Package Size

Unit: mm

1.0 x 0.6 (3 pins)

1.0 x 0.6 (3 pins)
Flat lead

1.2 x 0.8 (3 pins)
Flat lead

1.4 x 0.8 (3 pins)
Flat lead

1.6 x 0.8 (3 pins)
Flat lead

1.6 x 0.8 (3 pins)




USM = —_— S-Mini ESV usv SMV CST6 fS6 ES6 Use SM6 TO-92
Classifsation | Vo0 | lo | (SOT-323,SC-70) (SOT-346, SC-59) | (SOT-553)| (SOT-353, SC-88A) (SOT-25, SC-74A) (SOT-963) (SOT-563) (SOT-363, SC-88) (SOT-26, SC-74) (SC-43)
assiiication
V mA
V™A en | PNP | NPN | PNP | NPN | NPN | PNP |PNPsNPN| NPN | PNP NPN | PNP |PNP+NPN| PNP+NPN NPN PNP | PNP+NPN| NPN PNP | PNP+NPN|  NPN PNP | PNP+NPN | NPN PNP | PNP+NPN| NPN PNP
A O O O O (@) O O O
N N 2SA1873| . N HN1COTFE | HN1AOTFE — | HN1COTFU | HN1AOIFU | HN1BOTFU | HN1COTF | HN1AOTF | HN1BO1F | 2SC1815 | 2SA1015
50 | 150 |25C4116|2SA1586| — = —  |25C2712 [25A1162 |HN4BO1JE | 25C4944 25C4207 | 25A1618| — = = = — - = - = — - -
General-purpose HN4A56JU HN2COIFE | Bvonotre | HN1Boare | HN2COIFU | gyopgipy | HN1BOAFU — | HN3AS6F | HN3BOTF | 25C2240 | 2SA970
_ § § HN3C67FE HN3C56FU AN3BO2FU
D% HN1C26FS | HN1A26FS | HN1B26FS
50 | 100 | — — — — — — — — — — — — — — — — — — — — — — — —
il HN2C26FS | HN2A26FS
X X
2SC4117|2SA1587| — — —  |2sc2713|2sA1163) — — — | Hnacosy|HN4AOGY | HN4BOBJ|  — — — = = — — - — — | iN3C51F | N3ASIF | — — —
Low noise 120 | 100 < N
— — — — —  |25C3324|28A1312| — — —  |HN4C51J|HNAAS1S|  — — — — — — — — — — — — — — — —
O
30 | 500 |2SC4118|2SA1588 — — — 2SC2859|2SA1182 — — — — — ﬁN4B04J — — — — — — — — — — — — HN1BO4F | 2SC1959 | 2SA562TM
General-purpose [@) @)
50 | 500 | — — — — —  |25C3325(28A1313| — — — — — — — — — — — — — — — — | HN1CO7F | HN1AO7F — — —
N O
12 | 400 | — — — — — — — —  |Angcoswu|  — — — — — — — — | HNICOSFE | — — — — — — — — — —
Low saturation _ — _ _ _ _ — — — — _ _ — — _ _ — — _ _ _ — — _
voltage 12 | 500 |2SC5233|2SA1954 2505232 |2SA1953
(@]
15 | 800 | — — — — — —  |2sat362| — — — — — — — — — — — — — — — — — | HN1AO2F — — —
20 [1500| — — [2sce133|2sA2214] — = — — — — — — — — — — — — — — — — — — — — — —
20 |2500| — — —  [2sm2215] — — — — — — — — — — — — — — — — — — — — — — — —
25 | 800 | — — — — — |25C3265|25A1298] — — —  |'tinacosd| HNsaos)] — — — — — — — — — — — — — — — —
30 |80 | — — — — — |2sca210]2sA1621] — — — — — — — — — — — — — — — — — — — | 2sc2120 | 2sA950
High current [ 30 |3000| — —  [2sce13a] — — — — — — — — — — — — — — — — — — — — — — — — —
50 |1000| — — [2sce13s] — — — — — — — — — — — — — — — — — — — — — — — — —
50 1700 — — —  [2sa2195] — — — — — — — — — — — — — — — — — — — — — — —
50 |2500| — — [2sceto0] — — — — — — — — — — — — — — — — — — — — — — — — —
Hloh ieocomn 80 1300 | — | — - - —  |25C4209|25A1620] — - - - - - - - - - - - - - - - - - — | 2sct627 | 25A817
HighhFE | 50 | 150 |25C4666| — = = —  |2sC3205) — — — — — - - - — — — — — = = = = = — — | 2sC3112 —
O O
Muting 20 | 300 |2SC4213| — — — — |2SC3326| — — — — — — — — — — — — — — HN1CO03FU — — HN1CO3F — — 25C2878 —
Mnomeed | 15 | 200 |2scage7] — | — | — | — |scuw| — | — | — | — | = | — | — — — — — — — — | HNaCSIFU | — — — — — — —
Hghwotage | 200 | s0 | — | — | — | — | — |scatagsAt2ss] — | — | — | — | — | — | — - - - — — — - — — - - — | (2sc3333) | 25A1320)
Highv?)’l?:;gwn 300 [100 | — — — — —  |2sca497|25A1721| — — — — — — — - - - - - - - - - - - — | 25C2551 | 2SA1091
5000 | _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ | 255853 _
Strobe 10 (3000) (28C5766) 2505854
29%x16 16x1.2
Package Size 2.0x 1.25 (3 pins) | 2.0 x 1.7 (3 pins) ('3 ;ins.) 2.9x 1.5 (3 pins) | (5 pins) | 2.0 x 1.25 (5 pins) 2.9 x 1.6 (5 pins) 1(2 ;Ir?s? 1.0 x 0.8 (6 pins) 1.6 x 1.2 (6 pins) 2.0 x 1.25 (6 pins) 2.9 x 1.6 (6 pins)
) Flat lead
Unit: mm

[__J: New product
* : Under development
O : Point-symmetrical connections

X : Cascaded connections
1 Common emitter

A : Common base
[J: Parallel connections




[m]
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m Bias Resistor Built-in Transistors (BRTs)

(NPN/PNP)
General-Purpose Type
Ratings Vceo (V) 50
Ic (MA) 100
Package VESM ESM SSM USM S-Mini
(SOT-723) (SOT-490, SC-81) (SOT-416, SC-75) (SOT-323, SC-70) (SOT-346, SC-59)
Polarity NPN [ PNP NPN [ PNP NPN [ PNP NPN [ PNP NPN | PNP
Comenal - = ] ]
R1 | R2 U0 U0 U [ U [
4.7 4.7 RN1101MFV | RN2101MFV RN1101F RN2101F RN1101 RN2101 RN1301 RN2301 RN1401 RN2401
10 10 RN1102MFV | RN2102MFV RN1102F RN2102F RN1102 RN2102 RN1302 RN2302 RN1402 RN2402
22 22 RN1103MFV | RN2103MFV RN1103F RN2103F RN1103 RN2103 RN1303 RN2303 RN1403 RN2403
47 47 RN1104MFV | RN2104MFV RN1104F RN2104F RN1104 RN2104 RN1304 RN2304 RN1404 RN2404
2.2 47 RN1105MFV | RN2105MFV RN1105F RN2105F RN1105 RN2105 RN1305 RN2305 RN1405 RN2405
4.7 47 RN1106MFV | RN2106MFV RN1106F RN2106F RN1106 RN2106 RN1306 RN2306 RN1406 RN2406
10 47 RN1107MFV | RN2107MFV RN1107F RN2107F RN1107 RN2107 RN1307 RN2307 RN1407 RN2407
22 47 RN1108MFV | RN2108MFV RN1108F RN2108F RN1108 RN2108 RN1308 RN2308 RN1408 RN2408
47 22 RN1109MFV | RN2109MFV RN1109F RN2109F RN1109 RN2109 RN1309 RN2309 RN1409 RN2409
4.7 ®© RN1110MFV | RN2110MFV RN1110F RN2110F RN1110 RN2110 RN1310 RN2310 RN1410 RN2410
10 ®© RN1111MFV | RN2111MFV RN1111F RN2111F RN1111 RN2111 RN1311 RN2311 RN1411 RN2411
22 ] RN1112MFV | RN2112MFV RN1112F RN2112F RN1112 RN2112 RN1312 RN2312 RN1412 RN2412
47 ®© RN1113MFV | RN2113MFV RN1113F RN2113F RN1113 RN2113 RN1313 RN2313 RN1413 RN2413
1 10 RN1114MFV | RN2114MFV RN1114F RN2114F RN1114 RN2114 RN1314 RN2314 RN1414 RN2414
2.2 10 RN1115MFV | RN2115MFV RN1115F RN2115F RN1115 RN2115 RN1315 RN2315 RN1415 RN2415
4.7 10 RN1116MFV | RN2116MFV RN1116F RN2116F RN1116 RN2116 RN1316 RN2316 RN1416 RN2416
10 4.7 RN1117MFV | RN2117MFV RN1117F RN2117F RN1117 RN2117 RN1317 RN2317 RN1417 RN2417
47 10 RN1118MFV | RN2118MFV RN1118F RN2118F RN1118 RN2118 RN1318 RN2318 RN1418 RN2418
1 ®© RN1119MFV | RN2119MFV
100 100 RN1130MFV | RN2130MFV RN1130F RN2130F
100 ®© RN1131MFV | RN2131MFV RN1131F RN2131F
200 % RN1132MFV | RN2132MFV RN1132F RN2132F
*The internal connection diagrams only show the general configurations of the circuits.
(NPN/PNP)
General-Purpose Type
e Vceo (V) 50
Ic (mA) 100
Package ESV Usv SMV ES6
(SOT-553) (SOT-353, SC-88A) | (SOT-25, SC-74A) (SOT-563)
Polarity NPN [ PNP NPN PNP NPN [ PNP NPNx2 | PNPx2 [PNP+NPN/NPNx PNP[ NPNx2 | PNPx 2
*Internal -0 T LTLLL
Connections [ 0 0 [ non 0non
|HpuE ) F‘%% %té O OO0
Intgrnal @% Y@% - T T T OO 5
Re(sklg)ors U Uy [ERERE (Point-symmetrical) | (Point-symmetrical)
R1 R2 (Common emitter) (Point-usyrl?lmml_elztrical) (lﬁlaéllgl)
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 ®© RN1710JE | RN2710JE | RN1710 RN2710 RN1510 RN2510 RN1910FE | RN2910FE | RN4910FE | RN4990FE | RN1970FE | RN2970FE
10 o 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.




(NPN/PNP)

General-Purpose Type

Ratings| Veeo (V) 50
Ic (mA) 100
RS (SOT-363, SC-88) (SOT-286!>\,A 20-74)
Polarity NPN x 2 ‘ PNP x 2 NPN x 2 ‘ PNP x 2 PNP + NPN NPN + PNP NPN x 2 NPN x 2 PNP x 2 PNP + NPN
*Internal 10 [1 1 [ 101
Connections ?EE‘%
OOy O Ug gl L0t N —
Internal
Resistors o Ou O 0u o oo 0T g
(kR) T OO U OO0
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 47 RN1904 RN2904 RN1964 RN2964 RN4904 RN4984 RN1604 RN2604 RN4604
2.2 47 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
47 22 RN1909 RN2909 RN1969 RN2969 RN4909 RN4989 RN1609 RN2609 RN4609
4.7 RN1910 RN2910 RN1970 RN2970 RN4910 RN4990 RN1610 RN2610 RN4610
10 o RN1911 RN2911 RN1971 RN2971 RN4911 RN4991 RN1611 RN2611 RN4611
22 3 RN4612
47 £ RN1973 RN1673
1 10
2.2 10 RN2975
*The internal connection diagrams only show the general configurations of the circuits.
General-Purpose Type Low Saturation
. Vceo(V 50 20
Ratings Ic(mfA)) 80 50
Package fS6(SOT-963) fSM fS6(SOT-963)
Polarity NPN PNP PNP + NPN NPN PNP NPN x 2 PNP x 2 NPN x 2 PNP x 2 NPN + PNP
*Internal
Connections| - 000 00 o [ [ 000 000 oo 0o 000
CoNEE RIS eal|Ealh RS EE
Resistors
L T U I T 0 I [ S —— S —— (S T O I [ T 0 0 T 0
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
47 47 RN1904AFS | RN2904AFS | RN4984AFS | RN1104FS | RN2104FS | RN1964FS | RN2964FS | RN1904FS | RN2904FS | RN4984FS
22 47 RN1905AFS | RN2905AFS | RN4985AFS | RN1105FS | RN2105FS | RN1965FS | RN2965FS | RN1905FS | RN2905FS | RN4985FS
47 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
47 22 RN1909AFS | RN2909AFS | RN4989AFS | RN1109FS | RN2109FS | RN1969FS | RN2969FS | RN1909FS | RN2909FS | RN4989FS
4.7 ® RN1910AFS | RN2910AFS | RN4990AFS | RN1110FS | RN2110FS | RN1970FS | RN2970FS | RN1910FS | RN2910FS | RN4990FS
10 € RN1911AFS | RN2911AFS | RN4991AFS | RN1111FS | RN2111FS | RN1971FS | RN2971FS | RN1911FS | RN2911FS | RN4991FS
22 * RN1912AFS | RN2912AFS | RN4992AFS | RN1112FS | RN2112FS | RN1972FS | RN2972FS | RN1912FS | RN2912FS | RN4992FS
47 *® 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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B Small-Signal Transistors in Ultra-Small CSP Packages ( )\[5)\/ e[l e (5

Low Saturation General-Purpose Type
Ratings Vceo(V) 20 -20 20 -20 50 -50 50 -50
Ic(mA) 50 -50 50 -50 100 -100 80 -80
Package CST3 CST6 CST3 CST6
Polarity NPN PNP NPN PNP NPN PNP NPN + PNP
*Internal
Connections
Internal A A1 i i A1 R1 -
Resistors
(kQ) . A %@m E@m E R @’—ém

R1 R2

47 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 47 RN1106CT | RN2106CT | RN1966CT | RN2966CT | RN1106ACT | RN2106ACT RN49P2ACT
10 47 RN1107CT | RN2107CT | RN1967CT | RN2967CT | RN1107ACT | RN2107ACT

22 47 RN1108CT | RN2108CT | RN1968CT | RN2968CT | RN1108ACT | RN2108ACT

47 22 RN1109CT | RN2109CT | RN1969CT | RN2969CT | RN1109ACT | RN2109ACT

4.7 © RN1110CT | RN2110CT | RN1970CT | RN2970CT | RN1110ACT | RN2110ACT

10 o RN1111CT | RN2111CT | RN1971CT | RN2971CT | RN1111ACT | RN2111ACT

22 0 RN1112CT | RN2112CT | RN1972CT | RN2972CT | RN1112ACT | RN2112ACT

47 o RN1113CT | RN2113CT | RN1973CT | RN2973CT | RN1113ACT | RN2113ACT

[ ] New Products *The internal connection diagrams only show the general configurations of the circuits.

B Dual BRTs in 5-Pin ESV and USV Packages

Ratings Veeo(V) 50/-50
le(mA) e =iee Constituent Devices *Internal Connections
Package ESV usv
Internal Resistors (SOT-533) (SOT-353, SC-88A)
R1 (k@) R2 (k@)
4.7 — Qi RN1310
17 — RN47A1JE RN47A1 Q2 RN2310
22 22 Qi RN1303
22 25 RN47A2JE RN47A2 Q2 RN2303
10 10 Q1 RN1302
10 10 bt Al Q2 RN2302 R1
47 47 Q1 RN1304 [}l Q2
10 a7 RN47A4JE RN47A4 Q2 RN2307 B
47 47 Qi RN1304
A 5 RN47A5JE RN47A5 Q2 RN2316 LT T
10 10 Qi RN1302
47 10 RN47ATJE Q2 -12V/-100 mA Low Veesay
10 10 Qi RN1102F
10 47 il Q2 High hEF (-30 V/-100 mA)
*The internal connection diagrams only show the general configurations of the circuits.
m Bias Resistor Networks
NPN BRT PNP BRT
R1 R1
o o
o o




Bias Resistor Built-in Transistors (BRTs)
B Dual BRTs in the 6-Pin fs6 Package

R:"(‘Eg’}“)al Re?qlsztczlr(sg) Part Number Voo V) RatingsICEo A Constituent Devices *Internal Connections
47 47 20 50 Q1 RN1104FS AL
RN49AG6FS mé—ﬁ adf a2
47 47 -20 -50 Q2 RN2106FS R2
N B W |
47 47 20 50 Q1 RN2104FS (L
RN49J2FS a1 o
47 47 20 50 Q2 RN1104FS riF2 FRi2
A B |
47 47 50 50 Qi RN2904AFS L
RN49J2AFS at %02
47 47 50 50 Q2 RN1904AFS a2 SRT2
LT LT
47 47 20 50 Qi RN2104FS L L]
RN49J7FS m o2
47 47 20 50 Q2 RN1104FS A1
A B |

M Dual BRTs in the

6-Pin ES6, US6 and SM6 Packages

*The internal connection diagrams only show the

general configurations of the circuits.

Ratings Vceo (V) -50 /50
i i) RO A Constituent Devices *Internal Connections
Package ES6 uSeé SM6
Internal Resistors (SOT-563) |(SOT-363, SC-88) | (SOT-26, SC-74)
R1 (kQ) R2 (kQ)
2.2 47 Q1 RN2305
22 a7 RN49A1FE| RNA49A1 Q2 RN1308 - oon
22 22 RN46A1 Q1 RN2303 R1% R2
10 10 Q2 RN1302 01%5%02
2.2 47 Qi RN2305 R2 R1
a7 47 e Q2 RN1304 LN
0.47 10 Qi RN2325A
10 — | RN49A4FE Q2 RN1111F
10 10 Qi RN1107F - mH nzrl
RN49A5 Q‘#mfzé"z
2.2 10 Q2 RN2327A R2 1Rt
LT 1T
*The internal connection diagrams only show the general configurations of the circuits.
(Nen/PNP) B BRTSs for Mute Switch Applications
High Current Muting ~|Veeo (V) 20
Ratings
. Vceo (V) 12 50 20 Ic (mA) 300
atin:
®lic (may 500 800 300 Package SMv
USM S-Mini S-Mini Polarity NPN x 2
Package y g Mini (SOT-346, Mini  |(SOT-346, *“Internal
(T BEE, s T SC-59) SC-59) Connections [ [
Polarity NPN | PNP NPN PNP NPN | PNP NPN NPN F!gts%?grls %@
3|
o (NPN) 8 eney 8 8 '(:?) 0 ITTT T (Common emitter)
R1 R1 R1
Internal B B B 22 | = RN1544
Re(?('g)(’rs R2 R2 *The internal connection diagrams only show the general configurations of the circuits.
= o £ e = M High-hFE BRTs
1 1 |RN1321A | RN2321A | RN1221 | RN2221 | RN1421 | RN2421 Ratings Veeo (V) 40/-30
2.2 2.2 RN1322A | RN2322A | RN1222 | RN2222 | RN1422 | RN2422 Ic (mA) 100/-100
4.7 | 47 |RN1323A | RN2323A | RN1223 | RN2223 | RN1423 | RN2423 Package ES6
10 10 RN1324A | RN2324A | RN1224 | RN2224 | RN1424 | RN2424 Polarity NPN x 2 ‘ PNP x 2 NPN + PNP
0.47 10 RN1325A | RN2325A | RN1225 | RN2225 | RN1425 | RN2425 i
Imem-al [1 11 ri [1 1 11 1] r
1 10 RN1326A | RN2326A | RN1226 | RN2226 | RN1426 | RN2426 Connections
22 | 10 |RN1327A | RN2327A | RN1227 | RN2227 | RN1427 | RN2427 F{g‘sﬁgt‘gr's %% %% %ﬂ%
56 | » RN1241 | RN1444 (kQ) : _
10 - RN1242 | RN1442 R1 R2 (Parallel) (Point-symmetrical)
2% | = RN1243 | RN1443 47 | = RN1970HFE | RN2970HFE | RN4990HFE
55 | o RN1244 | RN1444 10 | = RN1971HFE | RN2971HFE | RN4991HFE
*The internal connection diagrams only show the general configurations of the circuits. 22 ol RN1972HFE | RN2972HFE | RN4992HFE

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

67)
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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 S-MOS
I Semi-Custom MCD J
BRTs Shottky, Switching and Zener Diodes

% i

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

Part Number Unit: mm Ratings
ESV ES6 usv use SMV SM6
(16x1.6mm) | (1.6x1.6mm) | @21mm) | (2x2.1mm) | (29x2.8mm) | (2.9x2.8 mm)
. : (SOT-553) | (SOT-563) | (SOT-353) | (SOT-363) | (SOT-25) | (SOT-26) | Constituent
Internal Connections (SC-88A) (SC-88) (SC-74A) | (SC-74) Brtees Voltage | Current Features
16 16 2.0 2.0 29 29 (V) (mA)
qf |t v—.lg“:;j ] B
At il A l = o | o |
— — |y g ey
Qi 23A1954 Vceo| -12/| Ic |-400 Low-saturation PNP transistor
o - |HN7GOTFE| - |HN7GOIFU| - - U : S B e e Ve T )
Points-symmetrical i‘ﬂ e, ks [V || BB Pon - gi-(wpp")np. ist
PNP + N-ch .‘. - _ _ _ HN7G03FU _ _ Q1/2SA1954 |Vceo| -12|Ic|-400 Sﬁ‘i’:;)?eui:)arfﬂrrentsvl\;iatgﬁ:sor
Q2|SSMIKO4FU| Vos | 20|Io| 100 [~ 15V maxy: Ron =4 () — -
- - Too BRT (PNP)
Points-symmetrical Q1| RN2310 |Vceo| -50|Ic|-100| BT, 7)o
el TPTR | - HIGOFE| - JHNTGRRU - " |02[25K1829 | Vos | 20]1o] 0| E5 e he V= TSV
Points-symmetrical H'ﬂ'gﬁ _ _ _ HN7GO4FU _ _ |Q1]2SA1954 | Veeo| -12] lc|-400 S e
PP+ NPN(BRT) | (el Q2| RN1307 |Voeo| 50| Ic| 100| ERTOFN o
Points-symmetrical H'.EH _ _ _ HN7GO5FU _ _ |Q1] RN2101 |Veeo| -50|Ic|-100| RTLEY po-a7ke
PNP(BRT) + N-ch l-";zil 1 Q2|2SK1830 | Vos | 20|Io| 50 2R-2;]V:gzagegd(ri¥g.)(Vm:1.SVmax)
Points-symmetrical H‘ﬂ?‘ﬁ _ HN7GOGFEl  — HN7GOGFU _ _ |Q1]2SA1955F | Veeo| 12| Ic|-400 S e
PNP +NPN(BRT)| Lf Q2| RN1104F | Voro| 50| lc| 100| BTTOT ro - a7k
[1._[] []
Points-symmetrical 1) Q1|2SC5376F | Vceo| 12|lc| 400| Low-saturation NPN transistor
- - - HN7G07FU - -
NPN + NPN(BRT) H;.Ii Q2| RN1115F |Voeo| 50]1c] 100] BFS5N, ro ok
Points-symmetrical H‘ﬂ?‘ﬁ e _ _ _ |Q1]2SA1954 | Veeo| -12] Ic|-500 ot e
PAP + NPNBRT)| U] ] Q2| RN1306 | Veeo| 50]1c] 100] 34PN, oy _4rha
Points-symmetrical H'.E} _ HN7GO9FE _ _ _ _ Q1|RN1104F |Vceo| 50|Ic| 100 E?T:%P;gl 2 i7ke
NPN(BRT) +Nch | | fists) Q2|SSM3K15FS | Vos | 30{Io| 100| fon-%a fymg ("= "2V ™™
Points-symmetrical i‘.‘E‘H _ HN7G10FE _ _ _ _ Q1[2SC5376F |Vceo| 12| lc| 400| Low-saturation NPN transistor
NPN +N-ch| LE 1) Q2|SSM3KO3FE| Vos | 20[In| 100| 5Vspte drve (Vin =13V max)
NPN+NPN (BRT)| &5~ 1 Vceo| 50|Ic| 100| Generar NPN transist
with _ — _ _ HN4G01J _ Q1|28C2712 B;-nre(r;PZL;rpose ransistor
common emitter L Q2/RN1103F |Vceo| 50|lc| 100 g7 -5 ko, R2 = 22 ke
X HN2EO1F Q1| 1SS352 | VR | 80|lo| 100| General-purpose; high-speed switching
Smcai!lc;glegnal 0 Q2|2SC4666 | Vceo| 50| Ic| 150| High-hFe NPN transistor
N;N Q1| 1SS352 VR 80|lo| 100| General-purpose; high-speed switching
B B - - - HN2E02F Q2|2SC4116 |Vceo| 50|Ic| 150| General-purpose NPN transistor
5 P'I\IIP'+ | Q1/2SA1587 |Vceo |-120| Ic [-100| High-Voso PNP transistor
» a o1 - - - - -
mgioglegna HN2EO4F Q2| 1SS352 | VR | 80|lo| 100| General-purpose; high-speed switching
BRT(PNP) + 1 Vi 50| Ic[-1 BRT (PNP)
Sma(||.siglza| o o1 = = - - HN2E05J _ Q1] RN2304 |Vceo| -50|Ic|-100| Ry -47ka, re-47ke
diode Q2| 1SS352 | VR | 80|lo| 100| General-purpose; high-speed switching
Small-signal SBD + an HN Q1| I1SS417 | VR | 40|lo| 100| Schottky barrier diode (standard type)
i 2 | HN2EO7JE - - - - -
PP (BRT) Q2|RN2104MFV | Veeo| -50| Ic | 100] BFLENE) i _ 47 ke
1 New product ~ * : Under development *The internal connection diagrams only show the general configurations of the circuits.
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11 Products Manufactured in Thailand and China

Diodes
Package Package
Part Number Toshiba JEITA JEDEC Part Number Toshiba .JEIT?\ JEDEC
155181 S-Mini SC-59 SOT-346 02DZ3.3 usc SC-76 SOD-323
155184 S-Mini SC-59 SOT-346 02DZ3.6 usc SC-76 SOD-323
155187 S-Mini SC-59 SOT-346 02DZ3.9 usc SC-76 SOD-323
155190 S-Mini SC-59 SOT-346 02DZ4.3 usc SC-76 SOD-323
155193 S-Mini SC-59 SOT-346 02DZ4.7 usc SC-76 SOD-323
155196 S-Mini SC-59 SOT-346 02DZ5.1 usc SC-76 SOD-323
155226 S-Mini SC-59 SOT-346 02DZ5.6 usc SC-76 SOD-323
185250 S-Mini SC-59 SOT-346 02DZ6.2 usc SC-76 SOD-323
155294 S-Mini SC-59 SOT-346 02DZ6.8 usc SC-76 SOD-323
185307 S-Mini SC-59 SOT-346 02DZ7.5 usc SC-76 SOD-323
1SS311 S-Mini SC-59 SOT-346 02DZ8.2 usc SC-76 SOD-323
158321 S-Mini SC-59 SOT-346 02DZ9.1 usc SC-76 SOD-323
158374 S-Mini SC-59 SOT-346 158352 usc SC-76 SOD-323
188377 S-Mini SC-59 SOT-346 155357 usc SC-76 SOD-323
185379 S-Mini SC-59 SOT-346 155367 usc SC-76 SOD-323
155392 S-Mini SC-59 SOT-346 155403 usc SC-76 SOD-323
155394 S-Mini SC-59 SOT-346 1SS404 usc SC-76 SOD-323
155396 S-Mini SC-59 SOT-346 155406 usc SC-76 SOD-323
155398 S-Mini SC-59 SOT-346 DF2S12FU usc SC-76 SOD-323
155300 USM SC-70 SOT-323 015AZ13 ESC Sc-79 SOD-523
155301 USM SC-70 SOT-323 015AZ15 ESC Sc-79 SOD-523
155302 USM SC-70 SOT-323 015AZ16 ESC Sc-79 SOD-523
158322 USM SC-70 SOT-323 015AZ20 ESC SC-79 SOD-523
188370 USM SC-70 SOT-323 015AZ22 ESC SC-79 SOD-523
188372 USM SC-70 SOT-323 155387 ESC SC-79 SOD-523
185378 USM SC-70 SOT-323 155388 ESC Sc-79 SOD-523
155393 USM SC-70 SOT-323 155389 ESC Sc-79 SOD-523
155395 USM SC-70 SOT-323 155405 ESC Sc-79 SOD-523
188397 USM SC-70 SOT-323 155420 ESC Sc-79 SOD-523
155401 USM SC-70 SOT-323 1SS421 ESC Sc-79 SOD-523
158412 USM SC70 SOT-323 155424 ESC SC-79 SOD-523
DF3A3.3FU USM SC-70 SOT-323 015AZ2.0 ESC SC-79 SOD-523
DF3A3.6FU USM SC-70 SOT-323 015AZ2.2 ESC SC-79 SOD-523
DF3A5.6FU USM SC-70 SOT-323 015AZ2.4 ESC Sc-79 SOD-523
DF3A5.6LFU USM SC-70 SOT-323 015AZ2.7 ESC sc79 SOD-523
DF3A6.2FU USM SC-70 SOT-323 015AZ3.0 ESC sc-79 SOD-523
DF3A6.2LFU USM SC-70 SOT-323 015AZ3.3 ESC Sc-79 SOD-523
DF3A6.8FU USM SC-70 SOT-323 015AZ3.6 ESC Sc-79 SOD-523
DF3A6.8LFU USM SC-70 SOT-323 015AZ3.9 ESC SC-79 SOD-523
DF3A8.2FU USM SC-70 SOT-323 015AZ4.3 ESC SC-79 SOD-523
DF3A8.2LFU USM SC-70 SOT-323 015AZ4.7 ESC SC-79 SOD-523
02DZ10 uUsc Sc-76 SOD-323 015AZ5.1 ESC sc-79 SOD-523
02DZ11 usc Sc-76 SOD-323 015AZ5.6 ESC Sc-79 SOD-523
02DZ12 usc Sc-76 SOD-323 015AZ6.2 ESC sc-79 SOD-523
02DZ13 uUsc SC-76 SOD-323 015AZ6.8 ESC Sc-79 SOD-523
02DZ15 usc SC-76 SOD-323 015AZ7.5 ESC Sc-79 SOD-523
02DZ16 usc SC-76 SOD-323 015AZ8.2 ESC Sc-79 SOD-523
02DZ18 uUsc SC-76 SOD-323 015AZ9.1 ESC SC-79 SOD-523
02DZ2.0 uUsc Sc-76 SOD-323 015AZ10 ESC SC-79 SOD-523
02DZ2.2 uUsc Sc-76 SOD-323 015AZ11 ESC Sc-79 SOD-523
02DZ2.4 uUsc Sc-76 SOD-323 015AZ12 ESC sc79 SOD-523
02DZ2.7 uUsc Sc-76 SOD-323 155413 fSC - -
02DZ20 usc SC-76 SOD-323 1SS416 fSC Z Z
02DZ22 usc SC-76 SOD-323 188417 fSC - -
02DZ24 usc SC-76 SOD-323 DF6A6.8FU Usé SC-88 SOT-363
02DZ3.0 uUsc SC-76 SOD-323 DF7A6.8CFU Us6 Sc-88 SOT-363

[ ] Manufactured in Thailand
[ ] Manufactured in China
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@1 Products Manufactured in Thailand &
11 Products Manufactured in Thailand a
I—
Diodes Transistors
Package Package
Part Number Toshiba JEITA JEDEC Part Number Toshiba .JElTi JEDEC
HN2D02FU use SC-88 SOT-363 2SA1162 S-Mini SC-59 SOT-346
HN2S02FU Us6 SC-88 SOT-363 2SA1163 S-Mini SC-59 SOT-346
HN2S03FU Us6 SC-88 SOT-363 2S5A1182 S-Mini SC-59 SOT-346
HN2S05FU Us6 SC-88 SOT-363 2SA1255 S-Mini SC-59 SOT-346
HN4D01JU Usv SC-88A SOT-353 2SA1298 S-Mini SC-59 SOT-346
HN4D02JU usv SC-88A SOT-353 2SA1312 S-Mini SC-59 SOT-346
HN2S01F SM6 SC-74 SOT-26 2SA1313 S-Mini SC-59 SOT-346
155360 SSM SC-75 SOT-416 2SA1362 S-Mini SC-59 SOT-346
155361 SSM SC-75 SOT-416 25C2532 S-Mini SC-59 SOT-346
155362 SSM SC-75 SOT-416 25C2712 S-Mini SC-59 SOT-346
1SS364 SSM Sc-75 SOT-416 25C2713 S-Mini SC-59 SOT-346
155385 SSM Sc-75 SOT-416 25C2714 S-Mini SC-59 SOT-346
25C2715 S-Mini SC-59 SOT-346
25C2716 S-Mini SC-59 SOT-346
. 25C2859 S-Mini SC-59 SOT-346
Junction FETs 25C2996 S-Mini SC-59 SOT-346
T Package 2SC3120 S-Mini SC-59 SOT-346
Toshiba JEITA JEDEC 25C3121 S-Mini SC-59 SOT-346
2SK208 S-Mini SC-59 SOT-346 25C3123 S-Mini SC-59 SOT-346
25K209 S-Mini SC-59 SOT-346 2SC3124 S-Mini SC-59 SOT-346
2SK302 S-Mini SC-59 SOT-346 25C3125 S-Mini SC-59 SOT-346
25C3138 S-Mini SC-59 SOT-346
25C3265 S-Mini SC-59 SOT-346
25C3324 S-Mini SC-59 SOT-346
25C3325 S-Mini SC-59 SOT-346
25C3326 S-Mini SC-59 SOT-346
25C3295 S-Mini SC-59 SOT-346
25C3437 S-Mini SC-59 SOT-346
25C5232 S-Mini SC-59 SOT-346
TBC846 S-Mini SC-59 SOT-346
TBC847 S-Mini SC-59 SOT-346
TBC848 S-Mini SC-59 SOT-346
TBC849 S-Mini SC-59 SOT-346
TBC850 S-Mini SC-59 SOT-346
TBC856 S-Mini SC-59 SOT-346
TBC857 S-Mini SC-59 SOT-346
TBC858 S-Mini SC-59 SOT-346
TBC859 S-Mini SC-59 SOT-346
TBC860 S-Mini SC-59 SOT-346
25C4738 SSM SC-75 SOT-416
25C5376 SSM SC-75 SOT-416
2SA1832 SSM sc-75 SOT-416
2SA1955 SSM sc75 SOT-416
2SA1586 USM SC-70 SOT-323
2SA1587 USM SC-70 SOT-323
2SA1588 USM SC-70 SOT-323
2SA1954 USM SC-70 SOT-323
25C4116 USM SC-70 SOT-323
25C4118 USM SC-70 SOT-323
25C4213 USM SC-70 SOT-323
25C4215 USM SC-70 SOT-323
25C4245 USM SC-70 SOT-323
25C4246 USM SC-70 SOT-323
25C4250 USM SC-70 SOT-323
2SC4251 USM SC-70 SOT-323
25C4252 USM SC-70 SOT-323
25C4253 USM SC-70 SOT-323
25C5233 USM SC-70 SOT-323




MCDs

Part Number Package Part Number Package
Toshiba JEITA JEDEC Toshiba JEITA JEDEC
HN1CO3FU Us6 SC-88 SOT-363 HN1A01FU Use SC-88 SOT-363
HN3BO02FU use SC-88 SOT-363 HN1B01FU Use SC-88 SOT-363
HN3CO01FU us6 SC-88 SOT-363 HN1BO04FU use SC-88 SOT-363
HN3C56FU use SC-88 SOT-363 HN1CO01FU use SC-88 SOT-363
HN3C61FU use SC-88 SOT-363 HN1DO01FU Use SC-88 SOT-363
HN7GO04FU useé SC-88 SOT-363 HN1DO02FU US6 SC-88 SOT-363
HN1DO3FU Use6 SC-88 SOT-363
HN1K02FU use SC-88 SOT-363
HN1KO03FU Use SC-88 SOT-363
HN1LO2FU Use SC-88 SOT-363
HN2AO1FU use SC-88 SOT-363
HN2CO01FU use SC-88 SOT-363
HN2DO1FU use SC-88 SOT-363
HN2S01FU use SC-88 SOT-363
HN7GO01FU Use SC-88 SOT-363
HN7GO02FU Use SC-88 SOT-363

[ ] Manufactured in Thailand
[ ] Manufactured in China
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11 Products Manufactured in Thailand a

BRTs
(Bias Resistor Built-in Transistors)

o Package S Package

art Number Toshiba JEITA JEDEC art Number Toshiba JEITA JEDEC
RN1401 S-Mini SC-59 SOT-346 RN1603 SM6 SC-74 SOT-26
RN1402 S-Mini SC-59 SOT-346 RN1604 SM6 SC-74 SOT-26
RN1403 S-Mini SC-59 SOT-346 RN1605 SM6 SC74 SOT-26
RN1404 S-Mini SC-59 SOT-346 RN1606 SM6 SC-74 SOT-26
RN1405 S-Mini SC-59 SOT-346 RN1607 SM6 SC-74 SOT-26
RN1406 S-Mini SC-59 SOT-346 RN1608 SM6 SC-74 SOT-26
RN1407 S-Mini SC-59 SOT-346 RN1609 SM6 SC-74 SOT-26
RN1408 S-Mini SC-59 SOT-346 RN1610 SM6 SC-74 SOT-26
RN1409 S-Mini SC-59 SOT-346 RN1611 SM6 SC74 SOT-26
RN1410 S-Mini SC-59 SOT-346 RN2601 SM6 SC-74 SOT-26
RN1411 S-Mini SC-59 SOT-346 RN2602 SM6 SC-74 SOT-26
RN1412 S-Mini SC-59 SOT-346 RN2603 SM6 SC-74 SOT-26
RN1413 S-Mini SC-59 SOT-346 RN2604 SM6 SC74 SOT-26
RN1414 S-Mini SC-59 SOT-346 RN2605 SM6 SC-74 SOT-26
RN1415 S-Mini SC-59 SOT-346 RN2606 SM6 SC-74 SOT-26
RN1416 S-Mini SC-59 SOT-346 RN2607 SM6 SC-74 SOT-26
RN1417 S-Mini SC-59 SOT-346 RN2608 SM6 SC74 SOT-303
RN1418 S-Mini SC-59 SOT-346 RN2609 SM6 SC-74 SOT-303
RN1441 S-Mini SC-59 SOT-346 RN2610 SM6 SC74 SOT-303
RN1442 S-Mini SC-59 SOT-346 RN2611 SM6 SC74 SOT-303
RN1443 S-Mini SC-59 SOT-346 RN4601 SM6 SC-74 SOT-303
RN1444 S-Mini SC-59 SOT-346 RN4602 SM6 SC-74 SOT-303
RN2401 S-Mini SC-59 SOT-346 RN4603 SM6 SC74 SOT-26
RN2402 S-Mini SC-59 SOT-346 RN4604 SM6 SC-74 SOT-26
RN2403 S-Mini SC-59 SOT-346 RN4605 SM6 SC-74 SOT-26
RN2404 S-Mini SC-59 SOT-346 RN4606 SM6 SC-74 SOT-26
RN2405 S-Mini SC-59 SOT-346 RN4607 SM6 SC74 SOT-26
RN2406 S-Mini SC-59 SOT-346 RN4608 SM6 SC-74 SOT-26
RN2407 S-Mini SC-59 SOT-346 RN4609 SM6 SC-74 SOT-26
RN2408 S-Mini SC-59 SOT-346 RN4610 SM6 SC-74 SOT-26
RN2409 S-Mini SC-59 SOT-346 RN4611 SM6 SC74 SOT-26
RN2410 S-Mini SC-59 SOT-346 RN1901 Us6 sc-88 SOT-26
RN2411 S-Mini SC-59 SOT-346 RN1902 Us6 sc-88 SOT-26
RN2412 S-Mini SC-59 SOT-346 RN1903 USs6 sc-88 SOT-26
RN2414 S-Mini SC-59 SOT-346 RN1904 US6 sc-88 SOT-26
RN2415 S-Mini SC-59 SOT-346 RN1905 US6 sc-88 SOT-26
RN2417 S-Mini SC-59 SOT-346 RN1906 Us6 sc-88 SOT-26
RN2418 S-Mini SC-59 SOT-346 RN1907 Us6 sc-88 SOT-363
RN1701 usv SC-88A SOT-353 RN1908 US6 sc-88 SOT-363
RN1702 Usv SC-88A SOT-353 RN1909 US6 sc-88 SOT-363
RN1703 Usv SC-88A SOT-353 RN1910 Us6 sc-88 SOT-363
RN1704 Usv SC-88A SOT-353 RN1911 Us6 sc-88 SOT-363
RN1705 Usv SC-88A SOT-353 RN1961 USs6 sc-88 SOT-363
RN1706 Usv SC-88A SOT-353 RN1962 US6 sc-88 SOT-363
RN1707 Usv SC-88A SOT-353 RN1963 US6 sc-88 SOT-363
RN1708 Usv SC-88A SOT-353 RN1964 Us6 sc-88 SOT-363
RN1709 Usv SC-88A SOT-353 RN1965 Us6 sc-88 SOT-363
RN1710 Usv SC-88A SOT-353 RN1968 USs6 sc-88 SOT-363
RN1711 usv SC-88A SOT-353 RN2901 US6 sc-88 SOT-363
RN2701 Usv SC-88A SOT-353 RN2902 US6 sc-88 SOT-363
RN2702 Usv SC-88A SOT-353 RN2903 Us6 sc-88 SOT-363
RN2703 Usv SC-88A SOT-353 RN2904 Us6 sc-88 SOT-363
RN2704 usv SC-88A SOT-353 RN2905 US6 sc-88 SOT-363
RN2705 uUsv SC-88A SOT-353 RN2906 US6 sc-88 SOT-363
RN2706 Usv SC-88A SOT-353 RN2907 US6 sc-88 SOT-363
RN2707 Usv SC-88A SOT-353 RN2908 Us6 sc-88 SOT-363
RN2708 Usv SC-88A SOT-353 RN2909 Us6 sc-88 SOT-363
RN2709 Usv SC-88A SOT-353 RN2910 US6 sc-88 SOT-363
RN2710 USsv SC-88A SOT-353 RN2911 US6 sc-88 SOT-363
RN2711 Usv SC-88A SOT-353 RN2961 US6 sC-88 SOT-363
RN47A1 Usv SC-88A SOT-353 RN2962 Us6 sc-88 SOT-363
RN47A2 Usv SC-88A SOT-353 RN2965 USs6 sc-88 SOT-363
RN47A3 Usv SC-88A SOT-353 RN4901 US6 sc-88 SOT-363
RN47A4 Usv SC-88A SOT-353 RN4902 US6 sC-88 SOT-363
RN47A5 Usv SC-88A SOT-353 RN4903 Us6 sc-88 SOT-363
RN47A6 Usv SC-88A SOT-353 RN4904 Us6 sc-88 SOT-363
RN1601 SM6 SC-74 SOT-26 RN4905 US6 sc-88 SOT-363
RN1602 SM6 SC-74 SOT-26 RN4906 US6 sc-88 SOT-363




o Package B Package

art Number Toshiba JEITA JEDEC art Number Toshiba JEITA JEDEC
RN4907 US6 SC-88 SOT-363 RN1315 USM SC-70 SOT-323
RN4908 USe6 SC-88 SOT-363 RN1316 USM SC-70 SOT-323
RN4909 Use SC-88 SOT-363 RN1317 USM SC-70 SOT-323
RN4910 Use SC-88 SOT-363 RN1318 USM SC-70 SOT-323
RN4911 UsSe SC-88 SOT-363 RN1324A USM SC-70 SOT-323
RN49A1 UsSe SC-88 SOT-363 RN1327A USM SC-70 SOT-323
RN49A2 Use6 SC-88 SOT-363 RN2301 USM SC-70 SOT-323
RN49A5 Use SC-88 SOT-363 RN2302 USM SC-70 SOT-323
RN4981 uUse SC-88 SOT-363 RN2303 USM SC-70 SOT-323
RN4982 UsSe SC-88 SOT-363 RN2304 USM SC-70 SOT-323
RN4983 USe6 SC-88 SOT-363 RN2305 USM SC-70 SOT-323
RN4984 UsSe6 SC-88 SOT-363 RN2306 USM SC-70 SOT-323
RN4985 uUse SC-88 SOT-363 RN2307 USM SC-70 SOT-323
RN4986 Use6 SC-88 SOT-363 RN2308 USM SC-70 SOT-323
RN4987 Use SC-88 SOT-363 RN2309 USM SC-70 SOT-323
RN4988 US6 SC-88 SOT-363 RN2310 USM SC-70 SOT-323
RN4989 UsSe SC-88 SOT-363 RN2311 USM SC-70 SOT-323
RN4990 uUse SC-88 SOT-363 RN2313 USM SC-70 SOT-323
RN4991 Use SC-88 SOT-363 RN2314 USM SC-70 SOT-323
RN1101 SSM SC-75 SOT-416 RN2315 USM SC-70 SOT-323
RN1102 SSM SC-75 SOT-416 RN2326A USM SC-70 SOT-323
RN1103 SSM SC-75 SOT-416 RN2327A USM SC-70 SOT-323
RN1104 SSM SC-75 SOT-416
RN1105 SSM SC-75 SOT-416
RN1106 SSM SC-75 SOT-416
RN1107 SSM SC-75 SOT-416
RN1108 SSM SC-75 SOT-416
RN1109 SSM SC-75 SOT-416
RN1110 SSM SC-75 SOT-416
RN1111 SSM SC-75 SOT-416
RN1112 SSM SC-75 SOT-416
RN1113 SSM SC-75 SOT-416
RN1114 SSM SC-75 SOT-416
RN1115 SSM SC-75 SOT-416
RN1116 SSM SC-75 SOT-416
RN1117 SSM SC-75 SOT-416
RN1118 SSM SC-75 SOT-416
RN2101 SSM SC-75 SOT-416
RN2102 SSM SC-75 SOT-416
RN2103 SSM SC-75 SOT-416
RN2104 SSM SC-75 SOT-416
RN2105 SSM SC-75 SOT-416
RN2106 SSM SC-75 SOT-416
RN2107 SSM SC-75 SOT-416
RN2108 SSM SC-75 SOT-416
RN2109 SSM SC-75 SOT-416
RN2110 SSM SC-75 SOT-416
RN2111 SSM SC-75 SOT-416
RN2112 SSM SC-75 SOT-416
RN2113 SSM SC-75 SOT-416
RN2114 SSM SC-75 SOT-416
RN2115 SSM SC-75 SOT-416
RN2116 SSM SC-75 SOT-416
RN2117 SSM SC-75 SOT-416
RN2118 SSM SC-75 SOT-416
RN1301 USM SC-70 SOT-323
RN1302 USM SC-70 SOT-323
RN1303 USM SC-70 SOT-323
RN1304 USM SC-70 SOT-323
RN1305 USM SC-70 SOT-323
RN1306 USM SC-70 SOT-323
RN1307 USM SC-70 SOT-323
RN1308 USM SC-70 SOT-323
RN1309 USM SC-70 SOT-323
RN1310 USM SC-70 SOT-323
RN1311 USM SC-70 SOT-323 [ ] Manufactured in Thailand
RN1313 USM SC-70 SOT-323
RN1314 USM SC-70 SOT-323 [ ] Manufactured in China




[m]

red in Th

MOS-FETs L-MOS
(Vary Small package MOS-FETs) (one-gate CMOS logic)
Package Part Numb Package
Part Number Toshiba JEITA JEDEC art Tumber Toshiba JEITA JEDEC
2SJ344 UsM SC-70 SOT-323 TC4S01F SMV SC-74A SOT-25
25J346 USM SC-70 SOT-323 TCA4S11F SMV SC-74A SOT-25
25K1827 USM SC-70 SOT-323 TC4S30F SMV SC-74A SOT-25
2SK2034 USM SC-70 SOT-323 TC4S584F SMV SC-74A SOT-25
25K2037 UsM SC-70 SOT-323 TC4S66F SMV SC-74A SOT-25
25K2824 UsM SC-70 SOT-323 TC4S69F SMV SC-74A SOT-25
SSM3J05FU USM SC-70 SOT-323 TCAS71F SMV SC-74A SOT-25
SSM3J09FU UsM SC-70 SOT-323 TCAS81F SMV SC-74A SOT-25
SSM3J15FU USM SC-70 SOT-323 TC4SU11F SMV SC-74A SOT-25
SSM3J16FU UsM SC-70 SOT-323 TC4SUGYF SMV SC-74A SOT-25
SSM3K04FU usM SC-70 SOT-323 TC7S00F SMV SC-74A SOT-25
SSM3K05FU UsM SC-70 SOT-323 TC7S02F SMV SC-74A SOT-25
SSM3K09FU USM SC-70 SOT-323 TC7S04F SMV SC-74A SOT-25
SSM3K15FU USM SC-70 SOT-323 TC7S08F SMV SC-74A SOT-25
SSM3K16FU usM SC-70 SOT-323 TC7S14F SMV SC-74A SOT-25
SSM3K17FU USM SC-70 SOT-323 TC7S32F SMV SC-74A SOT-25
SSM3K7002FU USM SC-70 SOT-323 TC7S86F SMV SC-74A SOT-25
2SJ343 S-Mini SC-59 SOT-346 TC7S66F SMV SC-74A SOT-25
2SJ345 S-Mini SC-59 SOT-346 TC7SAQ0F SMV SC-74A SOT-25
2SK1826 S-Mini SC-59 SOT-346 TC7SA04F SMV SC-74A SOT-25
25K2033 S-Mini SC-59 SOT-346 TC7SAO5F SMV SC-74A SOT-25
25K2036 S-Mini SC-59 SOT-346 TC7SAO8SF SMV SC-74A SOT-25
25K2823 S-Mini SC-59 SOT-346 TC7SA32F SMV SC-74A SOT-25
SSM3J15F S-Mini SC-59 SOT-346 TC7SA34F SMV SC-74A SOT-25
SSM3K15F S-Mini SC-59 SOT-346 TC7SAU04F SMV SC-74A SOT-25
SSM3K7002F S-Mini SC-59 SOT-346 TC7SETOOF SMV SC-74A SOT-25
SSM3K15FS SSM SC-75 SOT-416 TC7SET02F SMV SC-74A SOT-25
SSM3K16FS SSM SC-75 SOT-416 TC7SET04F SMV SC-74A SOT-25
SSM3J15FS SSM SC-75 SOT-416 TC7SETOSF SMV SC-74A SOT-25
HN1J02FU Us6 SC-88 SOT-363 TC7SET32F SMV SC-74A SOT-25
HN1K05FU Us6 SC-88 SOT-363 TC7SET86F SMV SC-74A SOT-25
HN1K06FU USe SC-88 SOT-363 TC7SHOOF SMV SC-74A SOT-25
HN1LO3FU USe SC-88 SOT-363 TC7SHO2F SMV SC-74A SOT-25
SSM6LO5FU Us6 SC-88 SOT-363 TC7SHO4F SMV SC-74A SOT-25
SSM6LO09FU Us6 SC-88 SOT-363 TC7SHUO4F SMV SC-74A SOT-25
SSM6NO5FU Us6 SC-88 SOT-363 TC7SHOSF SMV SC-74A SOT-25
SSM6NO09FU Us6 SC-88 SOT-363 TC7SH14F SMV SC-74A SOT-25
SSM6N15FU Us6 SC-88 SOT-363 TC7SH32F SMV SC-74A SOT-25
SSM6EN16FU Us6 SC-88 SOT-363 TC7SH86F SMV SC-74A SOT-25
SSM6N17FU Us6 SC-88 SOT-363 TC7STOOF SMV SC-74A SOT-25
SSM6N7002FU Us6 SC-88 SOT-363 TC7STO2F SMV SC-74A SOT-25
SSM6P05FU Us6 SC-88 SOT-363 TC7STO4F SMV SC-74A SOT-25
SSM6P09FU Us6 SC-88 SOT-363 TC7STOSF SMV SC-74A SOT-25
SSM6P15FU Us6 SC-88 SOT-363 TC7ST32F SMV SC-74A SOT-25
TC7SU04F SMV SC-74A SOT-25
TC7SZ00F SMV SC-74A SOT-25
TC7SZ02F SMV SC-74A SOT-25
TC7SZ04F SMV SC-74A SOT-25
TC7SZU04F SMV SC-74A SOT-25
TC7SZ05F SMV SC-74A SOT-25
TC7SZ08F SMV SC-74A SOT-25
TC7SZ125F SMV SC-74A SOT-25
TC7SZ126F SMV SC-74A SOT-25
TC7SZ14F SMV SC-74A SOT-25
TC7SZ32F SMV SC-74A SOT-25
TC7SZ38F SMV SC-74A SOT-25
TC7SZ86F SMV SC-74A SOT-25
TC7S00FU usv SC-88A SOT-353
TC7S02FU usv SC-88A SOT-353
TC7S04FU usv SC-88A SOT-353
TC7SU04FU Y SC-88A SOT-353
TC7S08FU usv SC-88A SOT-353
TC7S14FU Usv SC-88A SOT-353
TC7S32FU usv SC-88A SOT-353
TC7S86FU usv SC-88A SOT-353
TC7S66FU usv SC-88A SOT-353
TC7SHOOFU Usv SC-88A SOT-353
TC7SH02FU usv SC-88A SOT-353




Package

Part Number Toshiba JEITA JEDEC
TC7SHO4FU Usv SC-88A SOT-353
TC7SHUO04FU Usv SC-88A SOT-353
TC7SHO8FU Usv SC-88A SOT-353
TC7SH14FU usv SC-88A SOT-353
TC7SH32FU usv SC-88A SOT-353
TC7SH86FU Usv SC-88A SOT-353
TC7SETO0FU Usv SC-88A SOT-353
TC7SETO02FU Usv SC-88A SOT-353
TC7SET04FU usv SC-88A SOT-353
TC7SETO08FU Usv SC-88A SOT-353
TC7SET32FU Usv SC-88A SOT-353
TC7SET86FU usv SC-88A SOT-353
TC7SZ00FU Usv SC-88A SOT-353
TC7PA19FU US6 Sc-88 SOT-303
TC7SZ02FU Usv SC-88A SOT-353
TC7SZ04FU Usv SC-88A SOT-353
TC7SZ05FU Usv SC-88A SOT-353
TC7SZ08FU USv SC-88A SOT-353
TC7SZ125FU usv SC-88A SOT-353
TC7SZ126FU Usv SC-88A SOT-353
TC7SZ32FU Usv SC-88A SOT-353
TC7SGOOFU Usv SC-88A SOT-353
TC7SG02FU usv SC-88A SOT-353
TC7SG04FU usv SC-88A SOT-353
TC7SGUO4FU UsV SC-88A SOT-353
TC7SGO8FU Usv SC-88A SOT-353
TC7SG14FU Usv SC-88A SOT-353
TC7SG17FU usv SC-88A SOT-353
TC7SG32FU usv SC-88A SOT-353
TC7SG34FU usv SC-88A SOT-353
TC7SG86FU Usv SC-88A SOT-353
TC7SG125FU usv SC-88A SOT-353
TC7SG126FU Usv SC-88A SOT-353
TC7PA04FU USs6 sc-88 SOT-363
TC7PA34FU US6 sc-88 SOT-363
TC7PAUO4FU US6 SC-88 SOT-363
TC7PAO05FU US6 SC-88 SOT-363
TC7PA14FU US6 sc-88 SOT-363
TC7PA17FU US6 sc-88 SOT-363
TC7PA53FU US6 sc-88 SOT-363
TC7PA175FU US6 SC-88 SOT-363

[ ] Manufactured in Thailand
[_] Manufactured in China

&




OVERSEAS SUBSIDIARIES AND AFFILIATES

(As of June 20, 2007)

Toshiba America
Electronic Components, Inc.

Headquarters-Irvine, CA

19900 MacArthur Boulevard,

Suite 400, Irvine, CA 92612, U.S.A.

Tel: (949)623-2900 Fax: (949)474-1330

Boulder, CO (Denver)

3100 Araphahoe #500,

Boulder, CO 80303, U.S.A.

Tel: (303)442-3801 Fax: (303)442-7216

Buffalo Grove (Chicago)

2150 E. Lake Cook Road, Suite 310,
Buffalo Grove, IL 60089, U.S.A

Tel: (847)484-2400 Fax: (847)541 -7287

Duluth, GA (Atlanta)

3700 Crestwood Pkwy, #160,

Duluth, GA 30096, U.S.A.

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

Portland, OR

2560 NW 141st Place Portland,

OR 97229, US.A.

Tel: (503)784-8879 Fax: (503)466-9729

Raleigh, NC

3120 nghwoods Blvd., #108, Raleigh,
NC 27604, U.S.A

Tel: (919)859 2800 Fax: (919)859-2898

Richardson, TX (Dallas)

777 East Campbell Rd., #650, Richardson,
TX 75081, U.S.A.

Tel: (972)480-0470 Fax: (972)235-4114

San Jose Engineering Center, CA
2590 Orchard Parkway San Jose,

CA 95131, US.A.

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

Wakefield, MA (Boston)

401 Edgewater Place, #360, Wakefield,
MA 01880-6229, U.S.A.

Tel: (781)224-0074 Fax: (781)224-1095

Wixom (Detroit)

48679 Alpha Drive, Suite 100, Wixom,
MI 48393 U.S.A.

Tel: (248)449-6165 Fax: (248)449-8430

Toshiba Electronics do Brasil Ltda.
Rua Afonso Celso, 552-8 andar, CJ. 81

Vila Mariana Cep 04119-002 Sa”o Paulo SP, Brasil
Tel: (011)5576-6619 Fax: (011)5576-6607

Toshiba India Private Ltd.

6F DR. Gopal Das Bhawan 28,

Barakhamba Road, New Delhi, 110001, India
Tel: (011)2331-8422 Fax: (011)2371-4603

Toshiba Electronics Europe GmbH

Dusseldorf Head Office
Hansaallee 181, D-40549 Dusseldorf,

Germany
Tel: (0211)5296-0 Fax: (0211)5296-400

Miinchen Office

Biiro Miinchen Hofmannstrasse 52,
D-81379, Miinchen, Germany

Tel: (089)748595-0 Fax: (089)748595-42

France Branch

Les Jardins du Golf 6 rue de Rome F-93561,
Rosny-Sous-Bois, Cedex, France

Tel: (1)48-12-48-12 Fax: (1)48-94-51-15

Italy Branch

Centro Direzionale Colleoni,

Palazzo Perseo 3,

1-20041 Agrate Brianza, (Milan), Italy
Tel: (039)68701 Fax: (039)6870205

Spain Branch

Pgrque Empresarial, San Fernando, Edificio Europa,
Planta, E-28831 Madrid, Spain

Tel (91)660-6798 Fax: (91)660 -6799

U.K. Branch

Riverside Way, Camberley Surrey,

GU15 3YA, UK.

Tel: (01276)69-4600 Fax: (01276)69-4800

Sweden Branch
Gustavslundsvagen 18, 5th Floor,
S-167 15 Bromma, Sweden

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

Toshiba Electronics Asia
(Singapore) Pte. Ltd.

438B Alexandra Road, #06-08/12 Alexandra
Technopark, Singapore 119968

Tel: (6278)5252 Fax: (6271)5155

Toshiba Electronics Service
(Thailand) Co., Ltd

135 Moo 5, Bangkadi Industrial Park, Tivanon Road,

Pathumthani, 12000, Thailand
Tel: (02)501-1635 Fax: (02)501-1638

Toshiba Electronlcs Tradlng
(Malaysia) Sdn. Bhd

Kuala Lumpur Head Office

Suite W1203, Wisma Consplant, No.2,

Jalan SS 16/4, Subang Jaya, 47500 Petaling Jaya,
Selangor Darul Ehsan, Malaysia

Tel: (03)5631-6311 Fax: (03)5631-6307

Penang Office

Suite 13-1, 13th Floor, Menara Penang Garden,
42-A, Jalan Sultan Ahmad Shah,

10050 Penang, Malaysia

Tel: (04)226-8523 Fax: (04)226-8515

Toshiba Electronics Asia, Ltd.

Hong Kong Head Office
Level 11, Tower 2, Grand Century Place, No.193,

Prince Edward Road West, Mongkok, Kowloon, Hong Kong

Tel: 2375-6111 Fax: 2375-0969
Beijing Office

Room 814, Beijing Fortune Building, No.5 Dong San Huan Bei-Lu,

Chao Yang District, Beijing, 100004, China
Tel: (010)6590-8796 Fax: (010)6590-8791

Chengdu Office

Room 2508A, 2 Zongfu Street, Times Plaza,
Chengdu 610016 Sichuan, China

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

Qingdao Office
Room 4(D-E), 24F, International Financial Center,

59 Xiang Gang Zhong Road, Qingdao, Shandong, China

Tel: (0532)579-3328 Fax: (0532)579-3329

Toshiba Electronics Shenzhen Co., Ltd.
28/F, Excellence Times Square Building, 4068 Yi Tian Road,

Fu Tian District, Shenzhen, China
Tel: (0755)2399-6897 Fax: (0755)2399-5573

Toshiba Electronics (Shanghai) Co., Ltd.

Shanghai Head Office

11F, HSBC Tower, 1000 Lujiazui Ring Road,
Pudong New Area, Shanghai 200120, China
Tel: (021)6841-0666 Fax: (021)6841-5002

Hangzhou Office

502 JiaHua International Business Center,
No.28 HangDa Road, Hangzhou, 310007, China
Tel: (0571)8717-5004 Fax: (0571)8717-5013

Nanjing Office
23F Shangmao Century Plaza,

No.49 Zhong Shan South Road, Nanjing, 210005, China

Tel: (025)8689-0070 Fax: (025)8689-0125

Toshiba Electronics (Dalian) Co., Ltd.

14/F, Senmao Building, 147, Zhongshan Road,
Xigang Dist., Dalian, 116011, China
Tel: (0411)8368-6882 Fax: (0411)8369-0822

Tsurong Xiamen Xiangyu Trading Co., Ltd.
14G, International Bank BLDG., No.8 Lujiang Road,

Xiamen, 361001, China
Tel: (0592)226-1398 Fax: (0592)226-1399

Toshiba Electronics Korea Corporation

Seoul Head Office

891, Samsung Life Insurance Daechi Tower 20F, Daechi-dong,

Gangnam-gu, Seoul, 135-738, Korea
Tel: (02)3484-4334 Fax: (02)3484-4302

Gumi Office

6F, Goodmorning Securities Building, 56 Songjung-dong,

Gumi-shi, Kyeongbuk, 730-090, Korea
Tel: (054)456-7613 Fax: (054)456-7617

Toshiba Electronics Philippines, Inc.
26th Floor, Citibank Tower, Valero Street, Makati,
Manila, Philippines

Tel: (02)750-5510 Fax: (02)750-5511

Toshiba Electronics Taiwan Corporation

Taipei Head Office
10F,, No.10, Sec.3, Minsheng E.Rd., Taipei City 10480, Taiwan
Tel: (02)2508-9988 Fax: (02)2508-9999

Kaohsiung Office

16F-A, Chung-Cheng Building, 2, Chung-Cheng 3Road,
Kaohsiung, 80027, Taiwan

Tel: (07)237-0826 Fax: (07)236-0046

The information contained herein is subject to change without notice. 021023_D

TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor devices in general can malfunction or fail due to their inherent electrical
sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of safety in making a safe design for the entire
system, and to avoid situations in which a malfunction or failure of such TOSHIBA products could cause loss of human life, bodily injury or damage to property. In developing your designs,
please ensure that TOSHIBA products are used within specified operating ranges as set forth in the most recent TOSHIBA products specifications. Also, please keep in mind the precautions
and conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook” etc. 021023_A

The TOSHIBA products listed in this document are intended for usage in general electronics applications (computer, personal equipment, office equipment, measuring equipment, industrial
robotics, domestic appliances, etc.). These TOSHIBA products are neither intended nor warranted for usage in equipment that requires extraordinarily high quality and/or reliability or a
malfunction or failure of which may cause loss of human life or bodily injury (“Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or spaceship
instruments, transportation instruments, traffic signal instruments, combustion control instruments, medical instruments, all types of safety devices, etc. Unintended Usage of TOSHIBA
products listed in this document shall be made at the customer’s own risk. 021023_B

The products described in this document shall not be used or embedded to any downstream products of which manufacture, use and/or sale are prohibited under any applicable laws and
regulations. 060106_Q

The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA for any infringements of patents or other rights of
the third parties which may result from its use. No license is granted by implication or otherwise under any patents or other rights of TOSHIBA or the third parties. 070122_C

Please contact your sales representative for product-by-product details in this document regarding RoHS compatibility. Please use these products in this document in compliance with all
applicable laws and regulations that regulate the inclusion or use of controlled substances. Toshiba assumes no liability for damage or losses occurring as a result of noncompliance with
applicable laws and regulations. 060819_Z

The products described in this document may include products subject to the foreign exchange and foreign trade control laws. 060925_F

The products descrlbed in this document may contain components made in the United States and subject to export control of the U.S. authorities. Diversion contrary to the U.S. law is
prohibited. 021023 H
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