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1. Package Infermation

TosEiba Package Type Reference pad Standard Tape Packing Specifications
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name Appearance Dimensions dimensions | Tape type| Tape dimensions | Reel dimensions
§ g 0.24
3 S -
g —EFe

©
©

° TPL3

; 0.6£0.05
S| [0.35+0.05
ol| ==
), T
-
\ !
o
ki
o
o
&
S To
° -
2
I3
°
°
&
085
o
w
a

fSM

| Packing quantity | 10000/reel

TPL3

fS6 ¢ 3

0.48
0.1+0.05
-‘IEJ}
T
SF ]
o
‘
[
N
'0.19'

6.19!
| Packing quantity | 10000/reel

% 1.2£0.05 o 9_5?
Q| [082005 | &
S S

Y 8 2

R 4.

‘ |28 - TE85L
TESM Felsl o o maliunig

3 S ‘
S s 0.450.45
é; ;j S 05
o

| Packing quantity | 4000/reel
% 122005, 055
| |0.8£0.05 2 ]
B 2 8
TESM2 & E ek . TESS5L

0.450.45

0.54+0.05
0.14+0.05
M
[
ol &1
(5]
e

| Packing quantity | 4000/reel
| e os
g :l ) 2
TESM3 L 4 PP |

aniizaig TE8S5L
\

0.450.45

0.395 +0.03
0.1+0.05
L]
o
(5
0.

| Packing quantity | 5000/reel
~; 06%01
N o
ESC Q %008 8 %005 L dI i ﬁ TPL3
(SOD-523) " M

0.8+ OAJ‘.
@ Weight: 1.4mg

| Packing quantity | 4000/reel



https://www.datasheetcrawler.com/
https://www.stockedmro.com/

1. Package Infermation

Toshiba Package Type
package Reference pad

name Appearance Dimensions dimensions | Tape type| Tape dimensions | Reel dimensions

Standard Tape Packing Specifications
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Toshiba Package Type Reference pad Standard Tape Packing Specifications

package

name Appearance Dimensions dimensions | Tape type| Tape dimensions | Reel dimensions
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e |[nformation

TosEiba Package Type Reference pad Standard Tape Packing Specifications

package - : ] : 5 , ; -

name Appearance Dimensions dimensions | Tapetype Tape dimensions | Reel dimensions
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2. SmallSignall Transistors and Diodes .

( 2.1 New Products )

Very Small Package Solution for BRTs. fSM, fS6 package

Features
O Very Small Package fSM =1.0 x 0.6mm* fS6 = 1.0 x 1.0mm* (* : Include Outer Lead)
O Very thin Package fSM/fS6 Hight = 0.50mm max

Comparison of Package Size

. 1.6mm \
| | 0.6mm
] ] 1.0mm
B S
£ O ES6 P - -
S - E clfse [ § fSM
_____ — __-_-_-_F! _E j._-_-__‘;__u_-u_-_-_
T=0.55mm T=0.48mm T=0.48mm
Product Line-up
_ Vceo(V) 50
Rating =, - ma) 100
Package Name fSM fS6
Polarity NPN PNP NPN x 2 PNP x 2 NPN x 2 PNP x 2
Resistor(kQ) F:'% F:% [ﬁ} @ @ @
= p— =
R1 R2
4.7 4.4 RN1101FS RN2101FS RN1961FS RN2961FS RN1901FS RN2901FS
10 10 RN1102FS RN2102FS RN1962FS RN2962FS RN1902FS RN2902FS
22 22 RN1103FS RN2103FS RN1963FS RN2963FS RN1903FS RN2903FS
47 47 RN1104FS RN2104FS RN1964FS RN2964FS RN1904FS RN2904FS
2.2 47 RN1105FS RN2105FS RN1965FS RN2965FS RN1905FS RN2905FS
4.7 47 RN1106FS RN2106FS RN1966FS RN2966FS RN1906FS RN2906FS
10 47 RN1107FS RN2107FS RN1967FS RN2967FS RN1907FS RN2907FS
22 47 RN1108FS RN2108FS RN1968FS RN2968FS RN1908FS RN2908FS
47 22 RN1109FS RN2109FS RN1969FS RN2969FS RN1909FS RN2909FS
4.7 oo [] RN1110FS RN2110FS RN1970FS RN2970FS RN1910FS RN2910FS
10 oo [] RN1111FS RN2111FS RN1971FS RN2971FS RN1911FS RN2911FS
22 oo [] RN1112FS RN2112FS RN1972FS RN2972FS RN1912FS RN2912FS
47 oo [] RN1113FS RN2113FS RN1973FS RN2973FS RN1913FS RN2913FS

|:| Underdevelopment
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( 2.2 Small-Signal Transistors

Transistors

&

g

¢

&

4

€

ESM SSM USM S-MINI usv
| B | TP =t (SOT-490, SC-81) | (SOT-416, SC-75) | (SOT-323,5C-70) | '°M | (s0T-346, 5c-59)| FSV |(sOT-353,
Classification ) | ma)
NPN NPN PNP NPN PNP NPN PNP NPN PNP NPN NPN PNP |PNP +NPN| NPN
ﬁﬁ%eggg 50 | 150 |2SCA738TT|2SCA738FT|2SA1832FT|2SCAT38F|2SA1832F| 2SC4738 | 2SA1832 | 2SC4116 | 2SA1586| —— | 2SC2712 | 2SA1162 HNABO1JE| 2SC4944 —
— — — — — — — | 2SC4117 | 2SA1587| —— |2SC2713 | 2SA1163| — —
Low-noise 120 | 100
— — — — — — — — — — | 2SC3324 | 2SA1312| — —
30 | 500 — — — — — — — | 2SC4118 | 2SA1588| —— |2SC2859 | 25A1182| — —
General-
purpose
50 | 500 — — — — — — — — — — | 2SC3325 | 25A1313| — —
12 | 400 — — — |2SC5376F] —— | 2SC5376 | 2SA1955 | — — — — — —  |HN4C05JU
L
satu(r)a‘ftlion 12 | 500 — — — — — — — | 2SC5233 | 2SA1954| —— | 2SCb232 | 25A1953| — —
15 | 800 — — — — — — — — — — — | 2SA1362| — —
25 | 800 — — — — — — — — — — | 2SC3265 | 25A1298| — —
High current
30 | 800 — — — — — — — — — — |2SC4210 | 2SA1621| — —
High withstand _ _ _ _ I I I J— R R - —
voltage capability 80 | 300 2SC4209 | 2SA1620
High hre 50 | 150 — — — — — — — | 2SC4666 — — |2SC329%5| — — —
Muting 20 | 300 — — — — — — — |25C4213 — — ]2SC3326| — — —
High-speed
switching 15 | 200 — — — — — — — | 25C4667 — — | 2SC3437| — — —
High-speed _ _ o o _ o o o _ _ o _
switching 200 | 50 2SC3138 | 2SA1255
High withstand _ _ o o _ o o o _ _ _ _
voltage capability 300 | 100 2SC4497 | 2SA1721
Strobe 10 (2888) — — — — — — — — — |(2SC5766)] — — — —
_ 14x08| 1.4x0.8(@3 pi 1.6 x 0.8(3 pi . . . 16x12
Package Size (3 pins) )Iélat h(aaglns) )I;Iat Iéagms) 1.6 x 0.8(3 pins) 2.0 x 1.25(3 pins) 2(3?;'“18)6 2.9 x 1.5(3 pins) (5 pins) [2.0x1.25
Flat lead Flat lead

[ New products
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*: Mirror-image connections
*%: Cascade connection

% : Point-symmetrical array

@ @ &
SMV USs6 SM6
SC-88A) (SOT-25, SC-74A) ES6 (SOT-363, SC-88) (SOT-26, SC-74) I T
PNP | NPN | PNP |PNP+NPN| NPN | PNP |PNP+NPN| NPN | PNP |PNP+NPN| NPN | PNP |PNP+NPN| NPN | PNP | NPN | PNP
* *
25A1873 HNLCOIFE |HNIAOZFE| —  |HNLCOLFU|HN1AOLFU |HN1BOLFU| HN1COIF |HNLAOLF | HN1BOLF
1 25C4207 | 25A1618| — - - . Y - | 25C2458 | 25A1048 | 25C1815 | 25A1015
HN4A56JU —
HN2CO1FE|HN2AOLFE| HNIBOAFE | | 2 0 e HN2AOIFU | [ o5 s HN3AS6F | HN3BO1F
*%| *%
- HN4C06J | HN4A06J |[HN1B06J — — —_— — — — |HN3C51F |[HN3A51F| — 2S5C2459 | 2SA1049 |25C2240 | 2SA970
—  |HN4C51J |HN4ASL)| — | — | — — | — — - — | — | — — — | — —
— — —  |HNgBOMY| — | — — | — — | — | — | — |HN1BO4F| — — |25C1959 |25A562TM
— | - - = = | = = | — | — | — |mvcorF|mnmotF| — | — | — | — | —
— | - - = =] =] =] = = = | — |mwwF — | — | — | — | —
—  |WN4cosy|Hnamos)) — | — | — | — | — | — | — | — | — | — | — | — | — | —
—_— —_— —_— — —_— —_— —_— — — —_— — —_— — 2SC2710 | 2SA1150 |2SC2120 | 2SA950
— — — | - | — | — — | — — = = | = | = — — |2sc1627 | 2sA817
— — — | - | — | — — | — — | — | — | — | — |2scaus| — |escaiz| —
—_— —_— —_— — —_— —_— —  |HN1CO3FU — —  |HN1CO3F| — — 2SC3327 — |2SC2878 —
*%
— | — | - = = = — st — | — | — | — | — | — | — |smom —
— | - - - = = =] = = = | = | = | — | — | — |2sc2s51 |2sA1001
- o o o - - - - - o - o - 2SC5720 | 2SC5853 o
2SC5765 2SC5854
(5 pins) 2.9 x 1.5(5 pins) 1.6 x 1.2(6 pins) 2.0 x 1.25(6 pins) 2.9 x 1.6(6 pins)
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10

(2.3 Bias Resistor Built-in Transistors (BRTSs)

71 New products

General-Purpose Type
. Vceo (V) 50
Ratings Ic (mA) 100
Package TESM ESM SSM USM S-MINI ESV usv SMV
(SOT-490, SC-81) |(SOT-416, SC-75) |(SOT-323, SC-70)| (SOT-346, SC-59) (SOT-353, SC-88A)| (SOT-25, SC-74A)
Polarity NPN | PNP | NN [ PNP [ NPN [ PnP [ NPN [ PNP | NPN [ PN | NPN [ PNP | NPN | PNP [ NPN [ PNP [ PNP x2
Internal resistors &= = &= = = 5 = B I:E]
i e ] L
=] =] = |=] =] =] =] =] |I=R=N=] |I=R=N=]
(Emitter-common) oo ol
RL | R2 oy ey
4.7 | 4.7 |RNL10IFT |RN2101FT [RN1101F |RN2101F | RN1101 | RN2101 | RN1301 [ RN2301 | RN1401 | RN2401 |RNI70LJE[RN2701JE] RN1701 | RN2701 | RN1501 | RN2501 | RN1901FE
10 10  |RN1102FT | RN2102FT |RN1102F |[RN2102F | RN1102 | RN2102 | RN1302 | RN2302 | RN1402 | RN2402 |RN1702JE{RN2702JE| RN1702 | RN2702 | RN1502 | RN2502 | RN1902FE
22 22 |RNL103FT | RN2103FT |[RN1103F |RN2103F [ RN1103 [ RN2103 | RN1303 [ RN2303 [ RN1403 | RN2403 [RNL703JE[RN2703JE] RN1703 | RN2703 | RN1503 | RN2503 | RN1903FE
47 47 |RNL104FT | RN2104FT |[RN1104F |RN2104F | RN1104 | RN2104 | RN1304 | RN2304 | RN1404 | RN2404 |RNI704JE|RN270AJE| RN1704 | RN2704 | RN1504 | RN2504 | RN1904FE
2.2 | 47 |RNLL05FT |RN2105FT |RNL105F |RN2105F | RN1105 | RN2105 | RN1305 | RN2305 | RN1405 | RN2405 |RNI705JE|RN2705JE| RN1705 | RN2705 | RN1505 | RN2505 | RN1905FE
4.7 | 47 |RNL106FT |RN2106FT [RN1106F |RN2106F | RN1106 | RN2106 | RN1306 [ RN2306 | RN1406 | RN2406 [RNL706JE|[RN2706JE RN1706 | RN2706 | RN1506 | RN2506 | RN1906FE
10 47 | RN1107FT | RN2107FT [RN1107F [RN2107F [ RN1107 | RN2107 | RN1307 | RN2307 | RN1407 | RN2407 |RNATO7JE[RN2707JE| RN1707 | RN2707 | RN1507 | RN2507 | RN1907FE
22 47 |RN1108FT | RN2108FT |[RN1108F |RN2108F | RN1108 | RN2108 | RN1308 | RN2308 | RN1408 | RN2408 | RN1708JE|RN2708JE] RN1708 | RN2708 | RN1508 | RN2508 | RN1908FE
47 22 |RN1109FT |RN2109FT |RN1109F |RN2109F | RN1109 | RN2109 | RN1309 | RN2309 | RN1409 | RN2409 |RN1709JE|RN2709JE| RN1709 | RN2709 | RN1509 | RN2509 | RN1909FE
47 o |RN1110FT |RN2L10FT |RNLL10F [RN2110F | RNL110 | RN2110 | RN1310 | RN2310 | RN1410 | RN2410 |RNA710JE[RN2720JE] RNL710 | RN2710 | RN1510 | RN2510 | RN1910FE
10 o |RN1111FT |RN2111FT |RNLL11F [RN2111F | RNL111 | RN2111 | RN1311 | RN2311 | RN1411 | RN2411 |RNA7L1JE|RN2744JE| RN1711 | RN2711 | RN1511 | RN2511 | RN1911FE
22 o |RN1112FT |RN2112FT [RN1L12F [RN2112F | RN1112 | RN2112 | RN1312 | RN2312 | RN1412 [ RN2412 RN2T120E
47 o | RN1113FT |RN2113FT[RNLL13F [RN2L13F | RN1113 | RN2113 | RN1313 | RN2313 | RN1413 [ RN2413 RN2T130E
1 10  |RNLL14FT |RN2114FT |RN1114F [RN2114F | RN1114 | RN2114 | RN1314 | RN2314 | RN1414 | RN2414 RN2714
22 | 10 |RN1115FT [RN2115FT|RN1115F [RN2115F | RN1115 | RN2115 | RN1315 | RN2315 | RN1415 | RN2415
47 | 10 |RNLLI6FT |RN2116FT [RN1116F |RN2116F | RN1116 | RN2116 | RN1316 | RN2316 | RN1416 | RN2416
10 | 47 [RN1LL7FT |RN2117FT|RNLLI7F [RN2117F |RNL117 | RN2117 | RN1317 | RN2317 | RN1417 | RN2417
47 10 [RNLL18FT |RN2118FT [RNLL18F [RN2118F [ RN1118 | RN2118 | RN1318 | RN2318 | RN1418 | RN2418
100 100 |RN1130FT |RN2130FT |[RN1130F |RN2130F
100 | o |RN1131FT |RN2131FT|RNL131F [RN2131F
200 | o |RN1132FT [RN2132FT |RN1132F [RN2132F
[ New products
(NPN/PNP)
High Current Muting
Vceo (V) 12 50 20
Ratings
Ic (MA) 500 800 300
Package | USM (SOT-323, SC-70) MINI S-MINI (SOT-346, SC-59) MINI SMINI (SOT-346, SC-59)
Polarity NPN PNP NPN [ PNP NPN | PNP NPN NPN
(NPN) ¢ (PNP) ¢ ¢
Internal resistors R1 R1 R1
(KQ) B B B
R2 R2
R1 | R2 E E E
1 | 1 |RN1321A | RN2321A | RN1221 | RN2221 | RN1421 | RN2421
22 | 22 |RN1322A | RN2322A | RN1222 | RN2222 | RN1422 | RN2422
47 | 47 |RN1323A|RN2323A | RN1223 | RN2223 | RN1423 | RN2423
10 | 10 |RN1324A | RN2324A | RN1224 | RN2224 | RN1424 | RN2424
047 | 10 |RN1325A | RN2325A | RN1225 | RN2225 | RN1425 | RN2425
1 | 10 |RN1326A | RN2326A | RN1226 | RN2226 | RN1426 | RN2426
22 | 10 |RN1327A | RN2327A | RN1227 | RN2227 | RN1427 | RN2427
56 | o RN1241 RN1441
10 | o RN1242 RN1442
2 | « RN1243 RN1443
22 | RN1244 RN1444
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(NPN/PNP)

ES6 Usé SM6 TO-92 MINI
(SOT-363, SC-88) (SOT-26, SC-74)
PNP + NPN|NPN + PNP[NPN x 2[PNP x2 | NPN [ PNP | NPN | PNP [PNP+NPN[NPN+PNP[ NPN | PNP [ PNP+NPN | NPN [ PNP | NPN | PNP
[ﬁ] I:E] . j o ]
R R
I=R=n=] ISR=R=| 8 1 8 1
(Point: (Point: (Mirror-image (Point-symmetrical (Mirror-image E E
array type) array type) array type) array type) array type)
RN2901FE| RN4901FE | RN4981FE | RN1961FE | RN2961FE | RN1901 | RN2901 | RN1961 | RN2961 | RN4901 | RN4981 | RN1601 | RN2601 RN4601 RN1001 | RN2001 | RN1201 | RN2201
RN2902FE| RN4902FE | RN4982FE | RN1962FE | RN2962FE | RN1902 | RN2902 | RN1962 | RN2962 | RN4902 | RN4982 | RN1602 | RN2602 RN4602 RN1002 | RN2002 | RN1202 | RN2202
RN2903FE| RN4903FE | RN4983FE | RN1963FE | RN2963FE | RN1903 | RN2903 | RN1963 | RN2963 | RN4903 | RN4983 | RN1603 | RN2603 RN4603 RN1003 | RN2003 | RN1203 | RN2203
RN2904FE| RN4904FE | RN4984FE | RN1964FE | RN2964FE | RN1904 | RN2904 | RN1964 | RN2964 | RN4904 | RN4984 | RN1604 | RN2604 RN4604 RN1004 | RN2004 | RN1204 | RN2204
RN2905FE| RN4905FE | RN4985FE | RN1965FE | RN2965FE | RN1905 | RN2905 | RN1965 | RN2965 | RN4905 | RN4985 | RN1605 | RN2605 RN4605 RN1005 | RN2005 | RN1205 | RN2205
RN2906FE| RN4906FE | RN4986FE | RN1966FE | RN2966FE | RN1906 | RN2906 | RN1966 | RN2966 | RN4906 | RN4986 | RN1606 | RN2606 RN4606 RN1006 | RN2006 | RN1206 | RN2206
RN2907FE| RN4907FE | RN4987FE | RN1967FE | RN2967FE | RN1907 | RN2907 | RN1967 | RN2967 | RN4907 | RN4987 | RN1607 | RN2607 RN4607 RN1007 | RN2007 | RN1207 | RN2207
RN2908FE| RN4908FE | RN4988FE | RN1968FE | RN2968FE | RN1908 | RN2908 | RN1968 | RN2968 | RN4908 | RN4988 | RN1608 | RN2608 RN4608 RN1008 | RN2008 | RN1208 | RN2208
RN2909FE| RN4909FE | RN4989FE | RN1969FE | RN2969FE | RN1909 | RN2909 | RN1969 | RN2969 | RN4909 | RN4989 | RN1609 | RN2609 RN4609 RN1009 | RN2009 | RN1209 | RN2209
RN2910FE| RN4910FE | RN4990FE | RN1970FE | RN2970FE | RN1910 | RN2910| RN1970 | RN2970 | RN4910 | RN4990 | RN1610 | RN2610 RN4610 RN1010 | RN2010 | RN1210 | RN2210
RN2911FE| RN4911FE | RN4991FE | RN1971FE | RN2971FE| RN1911 | RN2911| RN1971 | RN2971| RN4911 | RN4991 | RN1611 | RN2611 RN4611 RN1011 | RN2011 | RN1211 | RN2211
RN4612
RN1973
RN2975
Multi-chip 5-pin packages(C-B Connecting type)
Multi-Chip Type
i VCEO (V) 50/-50
atings ema () 100/ -100 Component devices Internal resistor
Internal resisiors—ackage ESV | USV(SOT-353, SC-88A)
R1(kQ) | R2(kQ)
4.7 S Q1 RN1310
27 — RN47A1JE RN47A1 02 RN2310
22 22 Q1 RN1303
22 2 RN47A2JE RN47A2 02 RN2303 ] ]
10 10 Q1 RN1302 | v |
10 10 RN47A3JE RN47A3 02 RN2302 oL . 02
47 47
RN47A4JE RN47A4 Q1 RN1304 | o el |
10 47 Q2 RN2307 CT LT 1
47 47 Q1 RN1304
27 10 RN47A5JE RN47A5 02 RN2316
100 100 * Q1 RN1130F
100 100 RN47A6 02 RN2130F
I New products % Under development
Multi-chip 6-pin packages(Special Combination type)
Multi-Chip Type
Rati VCcEeo (V) -50 /50
atings IcEO (MA) ~100/ 100 Component devices Internal resistor
Package £s6 ‘ US6 SM6
Internal resistor: (SOT-363, SC-88) | (SOT-26, SC-74)
R1 (kQ) R2 (kQ)
2.2 47 01 RN2305 C1 1 1
22 27 RN49A1FE| RN49A1 Q2 RN1308 | R1ZR2 |
22 22 Q1 RN2303 Q1 Q2
10 10 RN46A1 Q2 RN1302 | e |
2.2 47 Q1 RN2305 I I O I
47 47 RN49A2 Q2 RN1304

[ New products

11‘


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

12

(3.1 Standard Family 1-in-1 Type

Maximum Ratings Packages
Polarity | Vbss | Vess [ b SMINI USM SSM ESM TESM ‘(’\t/'; szfl(‘))m Typ.(Max)
(V) (V) (mA) |(SOT-346, SC-59)|(SOT-323, SC-70)|(SOT-416, SC-75)[(SOT-490, SC-81)|  (140806) @VGs(V)
50 10 50 | 2SK1826 2SK1827 — — — 0.8~25 20 (50) 4
20 10 50 | 2SK1828 | 2SK1829 | 2SK1830 — — 05~15 20 (40) 2.5
20 10 100 | 2SK2823 | 2SK2824 | 2SK2825 — — 05~1.0 10 (40) 15
20 10 100 | 2SK2033 | 2SK2034 | 2SK2035 — — 05~15 8 (12) 2.5
20 10 100 | 2SK2036 2SK2037 — — — 0.5~1.5 3.5(6) 2.5
20 10 100 — — — SSM3KO03FE|SSM3KO03TE | 0.7 ~ 1.3 4(12) 2.5
Neh 20 10 100 — *SSM3K04FU| * SSM3K04FS| * SSM3K04FE — 07~13 4(12) 2.5
20 + 10 100 — SSM3K16FU|[ SSM3K16FS — SSM3K16TE| 0.6~1.1 2.2 (5) 2.5
30 + 20 100 | SSM3K15F | SSM3K15FU| SSM3K15FS — SSM3K15TE| 0.8~1.5 4(7) 2.5
50 +7 100 — SSM3K17FU — — — 09~15 22 (40) 2.5
60 + 20 200 | 2SK1062 — — — — 20~35 | 0.6(1.0) 10
30 + 20 200 | 2SK2009 — — — — 05~15 | 1.2(2.0) 2.5
20 + 12 400 — SSM3KO05FU — — — 06~1.1 [0.85(1.2) 2.5
30 + 20 400 — SSM3K09FU — — — 1.1~18 | 0.8(1.2) 4
- 50 -7 - 50 | 25J343 2SJ344 — — — -0.8~-25] 20(50) -4
- 20 -7 - 50 | 253345 25J346 253347 — — -05~-15 20(40)| -25
- 20 10 | - 100 — — — SSM3J03FE — -07~-13] 12(25)| -25
- 20 +10 | - 100 — SSM3J16FU | SSM3J16FS — SSM3J16TE |-0.6~-1.1] 8(12)| -25
pch =30 +20 | -100 | SSM3J15F| SSM3J15FU| SSM3J15FS — SSM3J15TE [-1.1~-1.7] 18(36)| -25
- 60 +20 | -200 | 2SJ168 — — — — -20~-35 13(@)| -10
- 30 +20 | —200 | 253305 — — — — -05~-15] 24(4)| -25
-20 +12 | -200 — SSM3J05FU — — — -06~-11| 3.2(4.0| -25
- 30 +20 | -200 — SSM3J09FU — — — -1.1~-1.38] 3.3(4.2) -4
[ INewproducts % Pull-down resistance built-in type Rgg = IMQ
(3.2 Standard Family 2-in-1 Type )
Maximum Ratings Packages Vin Ros(on) Typ.(Max)
Polarity | Vbss | Vess | Ip us6 usv ES6 (161I250§5V5 i) W) Q) Conbination
(V) | (V) | (mA) |(soT363, SC-88)(SOT353, SC-86A) (1612055 6pin) | 'source-com @Ves(V)
20 10 50 | HN1KO02FU — 05~15 20 (40) 2.5 [2SK1829 x 2
20 10 100 | HN1KO3FU | HN4K03JU 05~15 8 (12) 2.5 [2SK2034 x 2
50 10 50 | HN1K04FU — 08~25 20 (50) 4 |2SK1827 x 2
20 10 100 — — SSM6NO3FE[SSM5NO3FE| 0.7 ~ 1.3 4 (12) 2.5 |SSM3KO3FE x 2
20 10 100 |* SSMBNO4FU — — — 0.7~13 4(12) 2.5 |SSM3KO04FU x 2
15 (50) 1.2
20 10 100 | HN1KO5FU — - — 05~1.0 10 (40) 15 |2SK2825 x 2
Neh x 2 7 (28) 2.5
20 10 100 | HN1KO6FU — — — 05~15 | 3.5(6.0) 25 |2SK2037 x 2
20 + 10 100 [SSM6N16FU|SSM5N16FU|SSMEN16FE|SSM5N16FE| 0.6 ~ 1.1 2.2 (5) 2.5 [SSM3KI6FU x 2
30 + 20 100 |SSM6N15FU|SSM5N15FU|SSM6N15FE|SSM5N15FE| 0.8 ~ 1.5 4(7) 2.5 |SSM3KI5FU x2
50 +7 100 |SSM6N17FU — — — 09~15 22 (40) 2.5 |SSM3KI7FUx2
20 +12 400 |SSM6NO5FU|SSM5NO5FU — — 0.6~1.1 |0.85(1.2) 2.5 |SSM3KO05FU x 2
30 + 20 400 [SSMBNO9FU — — — 1.1~1.8 | 0.8(1.2) 4 |SSM3KO09FU x 2
- 20 -7 - 50 | HN1JO2FU — — — -05~-15 20(40)| -25 | 2SJ346x2
- 20 +10 [ -100 |SSM6P16FU|SSM5P16FU|SSM6P16FE|SSM5P16FE |- 0.6 ~—-1.1] 8(12)| -2.5 [SSM3J16FUx2
Pchx2| - 30 +20 | -100 |SSM6P15FU|SSM5P15FU|SSM6P15FE|SSM5P15FE |- 1.1~~-1.7| 18(36) | -2.5 |SSM3J15FUx2
- 20 +12 | - 200 |SSM6PO5FU[SSM5NO5SFU — — -06~-11] 32(.0)| -25 [SSM3J05FUx2
- 30 +20 | -200 |SSM6BPO9FU — — — -11~-18] 33(4.2) — 4 [ SSM3J09FU x 2
20 10 50 05~15 20 (40) 25 | 2SK1829 +
—20 | -7 | —s50 | HNILO2FU - - —  [F05--18 20(0)| -25 | 25346
50 10 50 0.8~25 20 (50) 4 | 2SK1827 +
—20 | -7 | —s50 | INILO3FU - - —  |[C05--18 20(40)| —25 | 25346
Neh+Pch—>0 Tz 12 400 06~1.1 |0.85(1.2) 2.5 |SSM3KOSFU +
- 20 $12 | 200 |>SM6LOSFU - - - —06~-11] 32(4.0)| -25 | SSM3J05FU
30 + 20 400 1.1~18 | 0.8(1.2) 4 | SSM3KO09FU +
~30 | £20 | —200 |SoMOLOSFU - - —  [F11--18 3342 | <4 | SSM3J09FU
|:| New products % Pull-down resistance built-in type Rgg = 1IMQ
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( 3.3 High Current Family

New Products |

High Current S-MOS + SBD for DC/DC Converter Application

Concept
Conbine
Application Example Package Information
DC-DC Converter Dimension,,, o, Land Pattern
_______ 1.7+ 0.1
1 ! ‘
o | s iﬁ? -
! : S| Sl s 3 e
Vin Control IC | ! ! Load & §1|_ 3 §I
| | et | M T T.
| -
l : | T
e | 8 L L L
S I / \ g 0.55/0.55
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3.Small-Signal MOSEETS(S-

14

Line-up
characteristic
Name Typ V(V) I(A) Vth(V)
Rps(on)max(mQ) Vemax(V)
Nch 30 1.4 10~24
SSM5HOATU [~~~ === =~~~ f-""""""- - - -ooooooofToooooooooooo oo 0.45@4.0V 0.45@0.3A
SBD 12 0.5
Nch 12 1.4 10~23
SSM5HO03TU [~~~ == ===~ f-""""-----q--oooooooopToooooooooooo oo 0.3@4.0V 0.43@0.5A
SBD 12 0.5
Pch -30 -1.0 -08~-1.8
SSM5GO1TU [~~~ ===-~"f-""" """ - TToooooooofToooooooooooo oo 0.80@-4.0V 0.45@0.3A
SBD 20 0.5
Pch -12 -1.0 04-~-11
SSM5G02TU [~~~ -~~ """~~~ """ " T Tt o oo Top T oo 0.48@-1.8V 0.43@0.5A
SBD 12 0.5
Pch -12 -1.0 0.4~-11
SSM5GO4TU  [=====~===~f-mmoooooeooooooooopeoooooooooo o 0.42@-2.5V 0.43@0.5A
SBD 12 0.5

[ ] New Products

Internal Connection

1
w[—Y

@ |

> [—P—]|O
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[ New Products |

TSM Package Series

Feature of TSM Package

Feature

Compact package: 3.1 mm(max) x 3.0 mm(max)

Mold thickness: 0.75 mm(max)

Pp = 1.25 W (when mounted on a PCB, t =10 s)

To meet the demand for S-MOS devices which can be
incorporated into thin equipment, Toshiba have reduced
the package thickness from 1.4 mm max. to 0.85 mm
max. (for the TSM package).

Thermal resistance
Ratings of Rih = 100°C/W and Pp = 1.25 W can be achieved
when this package is mounted on an FR4-type PCB. (tw = 10 s)

1000 === aLen
S-MINI @ Ei Single pulse
(SOT-346, SC-59) TSM g
S 3 il
1-4mml max d ﬁ h., }ossmm maxI oce E-A 100 1
=
EQ
s e T T i
= " //
Mounting area is the same as that of the é Mounted on FR4 Board
S-MINI(SOT-346, SC-59) package. 5 v (25.4mm x 25.4mm x 1.6t,
— / . 2
Minimum pad dimensions 0.8 . 4 Cu Pad: 645mm?)
(for reference) i 1 [ T T T T I
3 Il.o 0.001 0.01 0.1 1 10 100 1000
94 Pulse Width tw (sec)
. v r—l r—l * Actual thermal resistance and permissible power dissipation values will be affected by the
I_J I_J following factors: the PCB material, the PCB thickness, the pad area and the nature of the
.~ ] environment in which the devices are used. When using a device, please take both these
0.95 0.95 Unit: mm factors and the thermal characteristics of the individual device into account.
Line-up
RDS(ON) max (mQ)
Type Name Vpss(V) Io(A) Vth(V)
Ves() Ves()
SSM3KO01T 3.2 06~11 150 @ 2.5V 120@ 4V
SSM3KO02T 2.5 06~11 250 @ 2.5V 200 @ 4V
Nch 30
SSM3K12T 3.0 1.1~18 - 145 @ 45V
SSM3K14T 4.0 1.0~25 - 60 @ 4.5V
SSM3J13T -12 -3 -045~-11 S5 @-25V 0@ -4V
H SSM3J01T -1.7 -06~-1.1 600 @ -2.5V 400 @ -4V
Pc
SSM3J02T -30 -15 -06~-1.1 700 @ -2.5V 500 @ -4V
SSM3J14T -2.6 -0.8~-2.0 - 145 @ -45V

15
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High-Current Family

. Packages Maximum Ratings Rps(on) Vth ton toff
Drive Polarity (mQ) V) (ns) | (ns)
\oltage US6 S-MINI Vbs | Vaess Ip @Ves - @Vps | @Ip @Ves @Ip
(SOT-363, SC-88)| (SOT-346, SC-59)| (V) | (V) | (A) | Typ. | Max | (v) | Min | Max | (V) | mA) | Typ. | Typ. | (V) A)
115 150 25
25V | Nch — SSM3KO01F 30 | £10 1.3 0.6 1.1 3 0.1 45 69 25 0.5
85 120 4
180 250 2.5
25V | Nch — SSM3K02F 30 | £10 1 0.6 1.1 3 0.1 52 80 2.5 0.5
140 | 200 4
160 | 210 25
25V | Nch | SSM6K06FU — 20 | £ 12 11 0.6 1.1 3 0.1 42 100 25 0.5
120 | 160 4
100 140 2.5
25V | Nch | SSM6K08FU — 20 | £ 12 1.6 0.5 1.2 3 0.1 16 15 25 0.8
77 105 4
200 260 -25
25V | Pch | SSM6J08FU — —-20 | £ 12 -13 -05|-11 -3 -0.1 33 47 -25 —-0.65
140 180 -4
400 | 600 | —25
25V | Pch — SSM3J01F |-30 | +10 | —-0.7 -06|-11| -3 -0.1 36 37 | —-25 -0.3
300 | 400 -4
550 | 700 | —-2.5
25V | Pch — SSM3J02F |-30 | +10 | —-06 -06|-11] -3 -0.1 55 52 | —-25 -0.3
400 | 500 -4
550 700 -25
25V | Pch | SSM6J06FU — —-20 | £12 |-0.65 -06|-11 -3 -0.1 27 43 -25 -0.3
400 | 500 -4
170 | 220 4
4V Nch | SSM6KO07FU — 30 | £ 20 1.5 1.1 1.8 5 0.1 46 65 4 0.75
105 | 130 10
570 | 800 -4
4V | Pch | SSM6J0O7FU — -30 |20 | -08 -11|-18] -5 -0.1 28 38 -4 -04
350 | 450 -10
20 6 5 4 2.9 ﬁ'
: 0 A 0 0
B A A  —
28| US6 0| 1 S-MINI
| | (sOT-363, SC-88) N (SOT-346, SC-50)
s ! ]
== = N B = B H B
T 2
Unit: mm
""" New products
Junction FETs (J-FETS)
S-MINI USM SMV usv vV | P I 1Yss| Crss
Polarity| (SOT-346) | (SOT-323)| (SOT-25) | (SOT-353) (‘\3/';5 (m‘Z) (m\'jv) (;SAS) Vs |Ves (mfg) Vos | Ves | ®F) | voe | f Marking
(SC-59) | (SC-70) | (SC-74A) | (SC-88A) ) | v) V) | v) |(Typ) | (v) [(MHz)
Nch |2SK208 | 2SK879 — — -50 10| 100 | 0.3~6.5 10| 0 |1.2 (min) 10| O 2.6 10 1 J
Pch | 2SJ106 | 2SJ144 = = 50 |-10| 100 |-12~-14(-10f O | 1 (min) | -10| O 3.6 -10 1 vO
Nch |2SK209 [2SK880 | 2SK2145 | 2SK3320| —-50 | 10| 100 | 1.2~14 | 10| 0 |15(yp.) | 10| O 3 10| 1 xO
Nch |2SK368| — — —  |-100| 10|100 | 0.6~65 | 10| O |46(yp)| 10| © 3 10| 1 KAD

Alphbetic characters of marking prefix indicates Ibss rank.

16
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Small' Sig

(4.1 Switching Diodes )
Electrical ‘ ' ‘ * .
Characteristics * Q ' ‘ ‘ ’
(Ta=25°C) 0 ,‘ * ¢ /
VR lo trr ESC ESM (Sg‘?'z\{lls usc ( USM USQ (SOU'|'SSS3 (S-M|N| SMQ ( SMV ( SM6 s 6
D.523) (SOT-490,|(SOT-416, o |[(SOme2a) s -363,| (SOT-346, (SOT-24, | (SOT-25, | (SOT-26,| MINI ESV E
V) |(mAy| (ns) |(SOD-5239) e o) sc7s) | (SOP-323) g 56) | (SOT-343) 5 ge)”| “scs9) (SC—Gl) SC-74A) | SC-74)
1SS307
=]
30 | 100 |—
H H
155412 185379
=\ =
80 (100 | — fA’i
=] H H =]
1SS360F| 1SS360 1SS300 HN1DO1FU | 1SS181 1SS308|HN1DO1F | 1SS200 HN1DO1FE
1.6 [ = H = H = =
80 | 100 W] T % x % %
i L 2 2 ¥ ¥
u u H H H H 1I=B—Rh=] H H === ””” = e e
1SS361F| 1SS361 1SS301 HN1D02FU|1SS184 1SS309|HN1D02F | 1SS201 HN1D02 FE
80 100 16 rl H H = =L="? H == =‘7= i = 3 F‘VH
3 E Y | E
v LA A% il Salgii b
LI LT H H H H = H H = =
(155362) 155302 155226
80 100 | 1.6 B = B
(80) | typ. fA& }A,i
H H H H H H
1SS387 1SS352 (HN2DO01FU) | 1SS193 (HN2DO1F) HN2DO1JE
= H A
H = ulaflsl
80 1.6
& 155382 155196]155272
EI=! =] EI=!
A A X& A A
[a ] H H| gd
HN1DO3FU HN1DO3F
80 | 100 | 1© * *
typ. % % * %
1SS336
=]
80 |200| /0
typ.
H H
1SS337
6.0 =
80 | 200
typ.
H H
1SS403|1SS370 1SS250|1SS306
200|100 | 30 A a 5
£/ ais
H 9 H 5| 0d
1SS397 1SS311|1SS399 HN2D03|§‘
400 100 | 500 a a S
typ. ?[ W 3 yYyw
H H H H H U 1= =—=0=]
1SS398
400| 100 | 500 2
typ
H H

] Newproducts % Under development
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Small Sig | —

(4.2 Schottky Barrier Diodes (SBDs) )

i Electrical
MR Characteristics ’

L Ratings (Tj:(zj)"c) Q L 4 O ‘ 0 ‘ & o @ o ‘ *

VRM| VR | IFm | lo

V) | (V) |(mA)|(mA) @F| Esc | ESM | SSM | oo | USM | ;5o | USE | SMINI| SMO | SM6 USV
Typ.|Max SOT-490,|(SOT-416, SOT-323, | . com oy | (SOT-363, | (SOT-346, | (SOT-24, | (SOT-26,| MINI | ESV [(SOT-353,
o () |(S0D-523) (SGTR0 (ST (SOD'323)(SC-7O) (EOrR (sc-ss) (sc-59) (SC-Gl) (sc-74) SC-83A)
e 1SS389 1SS367 |1SS395 | 1SS384 |HN2S01FU| 1SS394 | 1SS391 [HN2SO1F|
] ' =
15 | 10 | 200|100
yYyy yYYyYywy
023 03 | 5 1SS§85F 1S?=I|385 1S'S=|378 1SS377
Low-| 15 | 10 | 200|100 @
VE 0.35] 05 |100 Lﬁr' [ﬁr' [ﬁr'
093] 03 | 5 15372 155374
15 | 10 | 200|100
0.35| 0.5 |100
- 033] — | 1 [155405 155406 155402 |HN2S03FU
IR,
High- 25|20 |100| 50 {038 — | 5 EE:' EE:' @ |!! 33
sz 0.50(0.55 | 50 ===
1SS321
L‘IJW' 12 | 10 |150| 50 [0.63 |1.0 |100 @
R
1SS388 1SS357 |1SS322 | 1SS383 |HN2S02FU| 1SS294 | 1SS319 1SS293 [HN2S02JE
=]
45 | 40 |300(100 (054 | 0.6 mOEEJ EED[Q&FI_;I I%:? I%:g m
yYyw ?_(
1SS393 1SS392
Stan-| 45 | 40 | 300|100 0.54 | 0.6 100 @ @
dard

45 | 40 |300| 100|054 | 0.6 |100 @

1SS348
High-| o5 | 80 |300(100|056 | 0.7 |100 @
VR
, 016 — | 1 155404 | 155401 HN2S04FU HN2504JU
High- * *
lo, _
Lr;jw- 25 | 20 | 700|300 |0.22 10 IIE]] Iil IIL
VE 0.380.45 300
1SS344
25 | 20 [1500 500 | 0.50 | 0.55 |500 @
High-
lo 155349

25 | 20 30001000 0.46 | 0.55 [L000|

It

[ Newproducts % Under development
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Schottky Barrier Diodes

@ Ir-Vr Characteristics (typ.)

Forward Current IF (mA)

Forward Voltage Vg (V)

Application Examples of Schottky Barrier Diodes

1000
V4 . .
700 —- Typical charac}erlstlcs
/ Ta=25C
500 155349
1 Y
300 1SS401 /
1SS404 1 44
HN2S04FU / SS8
HN2S04JU /
100 174 &
’l 4 <':]I.SS348
70 1
II » y 4 1SS402
50 I - HN2S03FU
30 1SS367 I / / //
1SS372
155374 } / / WA LA . -
155377 fi—] 7 Functions and Applications
1SS378 / 1
%ggggg | 158321 / Functional Use Applications
10+ A ] 7 Wi
] 1SS385F I AV | FAL 7 y 4
7[H 15389 I 1V 7z / Battery Headphone stereos,
H 1ss391 I /1 T/ ard / reverse-connection cameras
5H 1Ss394 ,III /I II 1SS293 prevention and digital cameras
- 155395 155294
HN2S01F I I , l 1SS319 / Memory back-u Notebook computers,
3|71 HNn2so1FU ! 1SS322 / et P word processors,
1SS357 / cellular phones and pagers
1SS383
/ ~] 155388 o o
/ 1SS392 Speed-up circuits Measuring instruments
1 155393
H i 185396 A o
1] [ | HN2S02FU L eneral diodes _] g .
0.7 I ] ] HN2S02JU ,I Igi%\["\gltage operetion Calculators and watches
05 i /
. Others DC-DC converters
5 /I /I II | / “
0.2 l
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

@ Battery reverse-connection prevention

P

@ Solar cell battery

N

APP"' Headphone stereos,
cation | cameras and
equip-| digital cameras
ment
Appli-

ptp Calculators, watches,
cal '9” personal organizer
€quip-| and solar radios
ment

@ Memory back-up circuits

»!
L4l
h 4
Power — Notebook computers,
supply -—- A Load | word processors,
circuits Memory

cellular phones and
pagers

IC

@ DC-DC converters
VoD

il

.
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4, Small Signal Diodes '

Il

( 4.3 Zener Diodes

)

Package @ Q
Zener Voltage S-MINI usc ESC
Vz (V) (SOT-346, SC-59) (SOD-323) (SOD-523)
2.0 02CZ2.0 02DZ2.0 015AZ2.0
2.2 02CZ2.2 02DZz2.2 015AZ2.2
2.4 02CZz2.4 02DZ2.4 015AZ2.4
2.7 02Cz2.7 02DZz2.7 015AZ2.7
3.0 02CZ3.0 02DZ3.0 015AZ3.0
3.3 02CZ3.3 02DZ3.3 015AZ3.3
3.6 02CZ3.6 02DZ3.6 015AZ3.6
3.9 02CZ3.9 02DZ3.9 015AZ3.9
4.3 02Cz4.3 02Dz4.3 015AZ74.3
4.7 02CzA.7 02Dz4.7 015Az4.7
5.1 02CZ5.1 02DZ5.1 015AZ5.1
5.6 02CZ5.6 02DZ5.6 015AZ5.6
6.2 02CZ6.2 02DZ6.2 015AZ6.2
6.8 02CZ6.8 02DZ6.8 015AZ6.8
7.5 02CZ7.5 02DZ7.5 015AZ7.5
8.2 02CZ8.2 02DZ8.2 015AZ8.2
9.1 02CZ9.1 02DZ9.1 015AZ9.1
10 02CZ10 02DZ10 015AZ710
11 02Cz11 02DZ711 015AZ11
12 02Cz12 02Dz12 015AZ12
13 02CZ13 02DZ13
15 02CZ15 02DZ15
16 02CZ16 02DZ16
18 02CZ18 02DZ18
20 02CZ20 02DZ20
22 02CZz22 02Dz22
24 02CZz24 02DZz24
27 02Cz27
30 02CZ30
33 02CZ33
36 02CZ36
39 02CZ39
43 02Cz43
47 02Cz47
=
Pin assignent ?A il \6 il EE:'
H H
P (mW) 200 200 150
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(_4.4 Diodes for Protection against ESD

Small-signal zener diodes are suitable for protecting electronic circuits against ESD from external pins.
(Since multiple devices are incorporated into a single packge, the product is ideal for interface protection.)

M Internal Connections

M Protection circuit example

Signal line
[ [ ] = -
T 5| [&
[&] [&)
2 2 * IC
[ [
ibaadl 8 |8
L] LT OJ :
2-in-1 4-in-1 2
) GND line
4-in-1 Type =
M Single Type
Vz IR Cr
Product No. (V) @Iz (HA) @VR (WF) @VR Package
Min Typ. Max (mA) Max (V) Typ. V) usc
£
5 g
DF2S12FU 11.4 12.0 12.6 5 0.05 9 15 0 i
‘ 1.7mm ‘
[ New product
Il Standard Type
2-in-1 4-in-1
ESM USM ESV usv SMV uUss V2 s
_ _ - — — R =loi V) (HA)
g gl E El El m E| XXX
© — © % @ 4 ryrry
g N Ny o e M= i M e M LS D @Iz @vz
|_1.6mm | [ 2.0mm | |L1.6mm | | 2.0mm | 2.9mm [ 2.0mm | Typ. MA) | Max )
DF3A3.3FE | DF3A3.3FU | DF5A3.3JE*| DF5A3.3FU | DF5A3.3F 3.3 5 20 1.0
DF3A5.6FE | DF3A5.6FU | DF5A5.6JE*| DF5A5.6FU | DF5A5.6F DF8A5.6FK * 3.6 5 10 1.0
DF3A6.2FE | DF3A6.2FU | DF5A6.2JE*| DF5A6.2FU | DF5A6.2F DF8A6.2FK * 6.2 5 1 3.0
DF3A6.8FE | DF3A6.8FU | DF5A6.8JE | DF5A6.8FU | DF5A6.8F DF8A6.8FK 6.8 5 0.5 5.0
DF3A8.2FE | DF3A8.2FU | DF5A8.2JE | DF5A8.2FU | DF5A8.2F 8.2 5 0.5 6.5
[T New products  * Under development
M High-Speed Signal Type
2-in-1 4-in-1
ESM USM ESV usv SMV Vz Cr
el r el r el r el r el r ) (pF)
5 §.| g g &
& o = iy L iy L
C[aemm | | [2.0mm | | 1.6mm_| | 2.0mm | 2.9mm @z @\>/z
I | I | I | I | e Typ (mA) Typ ( )
DF3A6.2LFE | DF3A6.2LFU’| DF5A6.2LJE | DF5A6.2LFU | DF5A6.2LF | 6.2 5 6.5 0
DF3A6.8LFE | DF3A6.8LFU | DF5A6.8LJE | DF5A6.8LFU | DF5A6.8LF 6.8 5 6 0
DF3A8.2LFE | DF3A8.2LFU | DF5A8.2LJE | DF5A8.2LFU | DF5A8.2LF 8.2 5 6 0

[ New products

* Under development
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( 5.1 Outline of L-MOS

Features
1.Very Small
The smallest package USV's area is only 5% of CMOS SOP package.
It is very good for high density mount set.
And it is suitable for circuit minor chage.

2. Easy Layout Arrangement
L-MOS contain only 1 or 2 circuit in package, so it is very
convenience for separate arrangement.
This increase the ease of layout and pattern design.

3.Thin Thickness
The thinnest package ESV is only 0.6mm height.
It is comvenience for portable set like PDA.

Products Line-up

~
7_/ v v . g./ ’_/—5‘0—'1 ,ﬁ./ 2.0
28 Q 2.1[1@ 2.1 ]_/@ 1.6E/Q 45 7 40 @ 3h
External FAR. 41 J_ — ] T
appearance and Usv US6 ESV FM8 SM8 us8

SMV
dimensions (mm) | (SOT-25,SC-74A)  (SOT-353, SC-88A) (SOT-363, SC-88)

SIEQLET]
SENES
High-speed
Series
Lmos ||l visseres
Family —
249 products operation
SEHES

TTL-input
level
Series

2 products @
13 products 19 products @

16 products 16 products

: 5 products }
16 products

10 products 1 product

9 products

8 products

6 products

16 products

8 products

_/

Including products under development
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@ L-MOS Performance Summary

Standard High-Speed Series Very-High-Speed | 1-V Operation TTL-Level Input Series Super-High- AHS Series
Series *1 Series Series %1 Speed Series %o
Parameter
*TCTSZxxFIFU |
TCA4SxxF TC7SxxFIFU |TCTWxxF/FUIFK | TC7SHxxF/FU | TC7SLxxF/FU | TC7SETxxF/FU| TC7TWTxxFU *TC7S7%xAFE TC7SAxxFIFU
*.
TCAWxxF/FU TC3WxxF/IFU | TCTWHxxFU/FK AT CTWZooxFUIEK TC7PAxxFIFU
) 65 ns typ. 7 ns typ. 6 ns typ. 3.7 ns typ. 7.5 ns typ. 42nstyp. | 10nstyp. 2.4 ns typ. 2.8 ns max
Propagation | @vcc=5V | @Vec=5V | @Vec=5V | @Vec=5V | @Vec=3V | @Vec=5v |(BStateBu) | @Vee=3.3V | @Vce =33V
delaytime | ci =15pF | CL=15pF | CL=15pF | CL=15pF | CL=15pF | CL=15pF |@Vee=55V | CL=15pF | CL =30pF
(NAND gate) | Ta=25°C Ta=25°C Ta=25°C Ta=25°C Ta=25°C Ta=25’c | CLZ150F | RL=IMO | RL=500Q
Ta=25"C Ta=25"C Ta=-40~85C
Operati
oS 3~18V 2~6V 2~6V 2~55V 1~36V 45~55V | 45~55V | 1.8~55V 1.8~3.6V
Operaing emperalie | _ 40 ~ g5°C | —40~85°C | —40~85°C | —40~85C | —40~85°C | —40~85°C | —40~85°C | —40~85°C | —40~85°C
o | 0.42mA min 2mA min 4mA min 8mA min 1mA min 8mA min 4mA min 24mA min 24mA min
OHT | (@Vec=5V) | (@Vcc=45V) | (@Vec=45V) | (@Vec=45V) | (@Vec=15V) | (@Vec=45V) | (@Vec=45V) | (@Vee=3V) | (@Vec=3V)
Output
current
| 0.42mA min 2mA min 4mA min 8mA min ImA min 8mA min 4mA min 24mA min 24mA min
OL | (@Vec=5V) | (@Vec=45V) | (@Vec=45V) | (@Vec=45V) | (@Vec=15V) | (@Vec=45V) | (@Vec=45V) | (@Vec=3V) | (@Vec=3V)
Electrical Input voltage specification is | Same as
characteristics | Same as Output current | Same as Same as TTL level. those of the Same as those
(except for those ot the |is 1/2 that of the | those of the those of the ViL = 0.8V (max) TC74LCXxx of the
permissible | TC4xxxB TC74HCxXA TC74HCxxA | TC74VHCxxx - ViH = 2.0V (min) series when TC74VCXxx
power dissipation | series series series series The output voltage level is operating Vcc = | series
rating) subject to full swings. 3.3v
*: Some products are in under development stage.
*1: TC3WxxF/FU and TC7SLxxF/FU are original L-MOS devices and it is not a C*MOS logic IC.
*2: TC7SZxxFIFU Series have 5-V tolerant fuuction for input and output same as those of the
TC74LCXxx Series. TC7SZxxAFE Series only have 5-V tolerant function for input.
100
70
50 \\
@ 20 \ //—— TC7S-TC7W Series
~ ~ 4
X -~ =25 pF =
2 TC7SL Series R— - gtzlg SF CL=50 pF
(7]
o 10 ~—
£ 7 —=—=TC7SH-TC7WH Serjies
S s
§ CL=50 pH
(2 T —
[ - H
~— | _—TC7SZSeries
e - _ - CL=15 pF, RL=1MQ
L TC7SA-TC7PA|Series | €-=30 pF, Ri=500 ‘
0 1 18 2 3 3.6 4 5 5.5 6 7
Operating Voltage (V)
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(5.2 Products Lines )

Package
Name (SOT-25, SC-74A) (SOT-353, SC-88A)

2.9 20
Appearance /
e
21
2 b

-

1
(mm) 2.8
) ) VHS Series ] ) VHS Series
Standard | High-Speed | 1-V Operation SHS AHS High-Speed | 1-V Operation SHS
Series Series Series TTL level Series Series Series Series TTL level Series
input Series input Series

Function

NAND TC4S11F TC7S00F | TC7SLOOF | TC7SHOOF | TC7SETOOF | TC7SZOOF | TC7SAQOF | TC7SO0FU | TC7SLOOFU | TC7SHOOFU | TC7SETOOFU | TC7SZ00FU

NAND
(unbuffer) TC4SU11F

(opﬁﬁ%?ain) *TC7SZ38F *TCTSZ38FU

AND TC4S81F TC7S08F | TC7SLO8F | TC7SHO8F | TC7SETO8F | TC7SZ08F | TC7SA08F | TC7S08FU | TC7SLO8FU | TC7SHO8FU | TC7SETO8FU | TC7SZ08FU

NOR TCASO1F TC7S02F | TC7SLO2F | TC7SHO2F | TC7SETO2F | TC7SZ02F | *TC7SAO2F | TC7S02FU | TC7SLO2FU | TC7SHO2FU | TC7SETO02FU | TC7SZ02FU

OR TCAST1F TC7S32F | TC7SL32F | TC7SH32F | TC7SET32F | TC7SZ32F | *TC7SA32F | TC7S32FU | TC7SL32FU | TC7SH32FU | TC7SET32FU | TC7SZ32FU

Exclusive-OR | TC4S30F TC7S86F TC7SH86F | TC7SET86F | TC7SZ86F TC7S86FU TC7SH86FU | TC7TSET86FU | TC7SZ86FU

Inverter TCAS69F TC7S04F | TC7SLO4F | TC7SHO4F | TC7SETO4F | TC7SZ04F | TC7SAO4F | TC7S04FU | TC7SLO4FU | TC7SHO4FU | TC7SETO04FU | TC7SZ04FU

(L”,YSJ%O TCASU9F | TC7SUOAF | TCTSLUO4F | TCTSHUO4F TC7SZUO4F | TCTSAUOAF | TC7SUO4FU | TC7SLUO4FU| TCTSHUO4FU TC7SZU04FU

Inverter
(open drain) TC7SZ05F | TC7SAO5F TC7SZ05FU

Schmitt inverter | TC4S584F | TC7S14F TC7SH14F TC7SZ14F | *TC7SA14F | TC7S14FU TC7SH14FU TC7SZ14FU

Schmitt buffer

Buffer TC7SA34F

. TCA4S66F
Analog switch TCASEBFUUSY)|  TC7S66F TC7S66FU

Analog
multiplexer

D-type flip-flop

D-type flip-flop
with clear

3-state buffer TC7SZ125F |*TC7SA125F TC7SZ125FU

3-state buffer TC7SZ126F | *TC7SA126F TC7SZ126FU

3-state inverting
buffer

3-state buffer

Bus transceiver

Bus transceiver
with open drain

Monostable
multivibrator

Digital
multiplexer

D-type latch
with 3-state

D-type flip flop
with 3-state

2-to-4 decoder

2-to-3 decoder
with Enable

2-to-3 decoder
with Enable

Oscillator &
divider

The suffix "F" denotes SMV or FM8 package. The suffix "FU" denotes a USV or SM8 package. The suffix "FK" denotes a US8 package. The suffix "FE" denotes a ESV package.
24 [ New product *: Under development
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USsS6

S SM8 uUss Package
29, 2.0
J‘lf'/ f—/ / 7*/ / Appearance
3.1 Image
1'6z Q 4¢'0 A (mm)
High-Speed Series
AHS AHS SHS | Standard | High-Speed | Standard VHS SHS  |High-Speed| VHS SHS Eungian
Series Series Series Series Series Series TTL level Series Series Series Series Series
input Series
TCTSAOOFU TCTSZOOAFE TCTWOOF TCTWOOFU TCTWHOOFU | TCTWZ0OFU | TCTWOOFK | TCTWHOOFK | TCTWZOOFK NAND
NAND
(unbuffer)
TCTWZ38FU TCTWZ38FK (Opﬁﬁ'ﬁ)?am)
TCTSAOBFU TCTSZOBAFE TCTWO8F TCTWO8FU TCTWHOSFU | TCTWZOBFU | TCTWOBFK | TCTWHOBFK | TCTWZO8FK AND
+TCTSA02FU TCTSZ02AFE TCTWO2F TCTWO2FU TCTWHOZFU | TCTWZO2FU | TCTWO2FK | TCTWHOZFK | TCTWZ02FK NOR
+TCTSA32FU TCTSZ32AFE TCTW32F TCTW32FU TCTWH32FU | TCTWZ32FU | TCTWS32FK | TCTWH32FK | TCTWZ32FK OR
*TCTWZ86FU «TCTWZ86FK | Exclusive-OR
TCTSA4FU | TCTPAO4FU |TCTSZO4AFE TCTWO4F TCTWO4FU TCTWHO4FU | TCTWZO4FU | TCTWOAFK | TCTWHOAFK | TCTWZO4FK Inverter
TCTSAUO4FU | TCTPAUOAFU [TCTSZUOAAFE TCTWUO4F TCTWUO4FU TCTWHUO4FU | TCTWZUO4FU [TC7WUOAFK| TCTWHUO4FK | TCTWZUO4FK (Lnr}ﬁ%?err)
TCTSAQSFU | TCTPAOSFU TCTWZ05FU TCTWZ05FK (O:O”g’,?ﬁfgm)
+TCTSAL4FU | TCTPAL4FU TCTWL4F TCTWL4FU TCTWHLAFU | +TCTWZL4FU | TCTWL4FK | TCTWHI4FK | +TCTWZL4FK | Schmitt inverter
*TCTPALTFU Schmitt buffer
TCTSA34FU | TCTPA34FU TCTW34FU TCTWH34FU | TCTWZ34FU | TCTWS3AFK | TCTWH3AFK | TCTWZ34FK Buffer
TCAWG6F | TCTWB6F | TCAWBEFU | TCTW66FU TCTWB6FK Analog switch
TCTPAS3FU TCAWS3F | TCTWS3F | TCAWS3FU | TCTWS3FU TCTWS3FK mﬁ‘lrt}gllgger
TCTW74F TCTW74FU | TCTWTTAFU | TCTWHTAFU | TCTWZT4FU TCTWHT4FK | TCTWZi4FK | D-type flip-flop
+TCTPALT5FU D cleligéf:()p
+TCTSAL25FU TC7SZ125AFE TCTW125FU | TCTWTL25FU | TCTWHI2SFU |<TCTWZA25FU TCTWHLZSFK |<TCTWZL25FK | 3-state buffer
+TCTSAL26FU TC7SZ126AFE TCTW126FU | TCTWTL26FU | TCTWHI26FU |<TCTWZ126FU TCTWHLIGFK |+TCTWZL26FK | 3-State buffer
TCTW240FU | TCTWT240FU | TCTWH240FU TCTWH240FK 3-Stat§uipf\é$rting
TCTW241FU | TCTWT241FU | TCTWH241FU TCTWH241FK 3-state buffer
TCTWHR45FU |sTCTWZ245FU TCTWH245FK |<TCTWZ245FK | Bus transceiver
STCTWZ246FU Tewzassek | BUS té%réﬁcgrgﬁ{
TCTWHL23FU TCTWHL23FK M&E}Sft}%’tg
TCTWHISTFU TCTWHLSTFK mﬁg%ltg(er
+TCTPAST3FU ?V'i%pf_ ;"t";fg
+TCTPA3TAFU D\;%ﬂe;i‘t);t'gp
TC7TW139F TC7TW139FU 2-to-4 decoder
TC3WO1F TC3WOLFU va,?tﬁ’ g%%oéileer
TC3WO02F TC3W02FU o s
TC3WO3FU Qe

25
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5. L-MOS —
( 5.3 New Products (Low-voltage logic siries) )
SHS Series Housed in 8-pin Package: TC7TWZxxFU/FK
@ Outline

Two or three circuits of super-high-speed propagation delay time and high drive capability SHS single
types are housed in 8-pin packages.
Small and thin packages; US8 and SM8 are used.

@ Features
EHigh-output drive: + 24 mA (min) @Vcc =3V
EPropagation delay time: 2.4 ns (typ.) @Vcc =5V, CL =50 pF, RL =500 Q
BOperating voltage range
W5-V input/output tolerant function and power-down protection
BElectrical characteristics when Vcc = 3.3 V are the same those of TC74LCXxx Series.

@® Package dimensions

Package SMS8 Package uss
Dimensions Recommended land pattern Dimensions Recommended land pattern
Unit: mm Unit: mm Unit: mm Unit: mm
ggigi ;§ (\Jf‘ " ﬁ;%uﬁé *ﬁ*
rE BE Rl E=l J Eﬁa{ﬁffh
s HARF i
N s W S :L 0_%{1[} RS
g 0.650.650.65 cl) °
Weignt: 0.021g Weignt: 0.01g
@ Product line-up
Product No. Function Package

TC7WZ00FU/FK Dual 2-input NAND gate
TC7WZ02FU/FK Dual 2-input NOR gate
TC7TWZ04FU/FK Triple inverter
TC7WZUO4FU/FK Triple inverter (unbuffer)
TC7WZ05FU/FK Triple inverter (open drain output)
TC7WZ08FU/FK Dual 2-input AND gate

* TC7WZ14FU/FK Triple schmitt trigger inverter
TC7WZ32FU/FK Dual 2-input OR gate SM8/US8
TC7WZ34FU/FK Triple non-inverter
TC7WZ38FU/FK Dual 2-input NAND gate (open drain output)
TCTWZ74FU/FK D-type flip-flop

* TC7TWZ86FU/FK Dual 2-input exclusive OR gate

* TC7TWZ125FU/FK Dual 3-state buffer

* TC7TWZ126FU/FK Dual 3-state buffer

* TC7WZ245FU/FK Dual BUS Transceiver

* TC7TWZ246FU/FK Dual BUS Transceiver with open drain

% : Under development
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AHS Series Housed in New 6-pin Package: TC7PAxxFU

® Outline

One or two circuit of AHS (Advanced High Speed) types are housed in 6-pin package.
There are new function products for L-MOS family.
: 175(D-F/F), 53(Analog MPX), 373(D-F/F with 3 state output)

® Features

W High-level output drive: £ 24 mA @Vcc =3V
W Propagation delay time: 2.8 ns (max) @Vcc = 3.3V, CL =30 pF, RL =500 Q
W Operating voltage range: 1.8V ~ 3.6V

W 3.6-V output tolerant function and protection function which prevents the input power voltage from

dropping for all inputs and outputs.

W2.5V and 3.3 V systems

H These electrical characteristics are the same those of the TC74VCXxX.

@ Package dimensions

Dimensions Recommended land pattern
2.1£01 Unit: mm Unit: mm
1.25+0.1 )
— e i
ha 2@ 2 . 5 o 3 J
Ty 2 loss |os |
R wirE Sl
(SOT-363, SC-88) 01001 Weignt: 0.03g
@ Pin Assignment
Inverter Analog MPX D-FLIP FLOP (Under development)
L[] Do chl D—L — |A ek [ o [ ]ctr
AO j
GND[_] GND [] f [ ]Vee GND [ CLR [ ]vee
i 1 e
2v[] DO cho [] [ ]com o[ ] Lo
@ Product line-up
Product No. Function
TC7PAO4FU Dual inverter
TC7PAO5FU Dual inverter (open drain output)
* TC7PA14FU Dual schmitt trigger inverter
* TC7PA17FU Dual schmitt buffer
TC7PA34FU Dual buffer
TC7PAS53FU 2-channel Analog Multiplexer/Demultiplexer
* TC7PA175FU D-type flip-flop with clear
* TC7PA373FU D-type latch with 3-state output
* TC7TPA374FU D-type flip-flop with 3-state output

% : Under development
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Il

5. L-MOS '

AHS/SHS Interface

® Interface performance
AHS series, SHS series and VHS series incorporate a tolerant function and a power-down protection.
Hl Tolerant function: enable to interface two different power supply voltages (for a back-up circuit)
B Power-down protection: enables to supply power to I/O when power is down (for IC protection)

I/O permissible voltage

Series AHS SHS VHS
During operation 0~36V 0~55V 0~5.5V
Input voltage range
When power-down 0~36V 0~55V 0~5.5V
When output enable 0~ Vcc 0~ Vcc 0~ Vcc
Output voltage range | When output disable 0~36V 0~55V 0~ Vcc
When power-down 0~36V 0~55V —

® |/O equivalent circuit diagrams

iah q . VHS Series AHS Series
High-speed Series SHS(TC7SZXXAFE) Series SHS Series

Vee Vee Vee
S S S T
DL L | L | |
\ x | x \ i
Input(,f b Inputé 5 Input(,f b
" x + | Output " + . Output " x + | Output
' : : l [ : . I :
:_ (L f ! (L | :_ (L 1
GND GND GND

® Direct interfacing between 3-V and 5-V systems
The emergence of 3-V CPUs and memories has led to a transition across to 3-V mains power supply systems.
The inclusion of dual 3-V/5-V power capability in commonly-used items of office equipment continues to spread.
New L-MOS products can be used in ultra-compact dual power supply interface systems (3-V/5-V).

Vec=5V Vec=3V Vcec =5V
5-V system | 3-V system | 5-V system |
SHS TTL input level
CMOS TTL VHS > SEUES
Transformed to 3-V level Transformed to 5-V level
5-V level signal 3-V level signal
5-V input is impossible for AHS Series because of exceeding its maximum rating
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Typical characteristics for Low Voltage logic Series

Typical AHS Series characteristics (compared to VHS Series and SHS Series)

Drive current (typ.)

@®Vcc=18V,Ta=25°C
High-level output current

Low-level output current

0
—
&\ ./
£
g TC7SH Series /
= /
=
o
5
o
3 TC7SZ Seri
E -
S -25 T I
% TC7SA/7PA Series
=
=2
T
U0 1 1.8

High-level output voltage VoH(V)

40 | |
_ TC7SA/TPA Series
<
£ //
-
k=)
25 // TC7SZ Series
§ // —
2 / ya
E
o
§ A
s |/
2 TC7SH Series
3 //f

0 1 1.8

Low-level output voltage VoL(V)

@®Vcc=23V,Ta=25°C
High-level output current

Low-level output current

0 —

< _’//
E /
z TC7SH Series /
= V.
o /
3 i
z //
§ TC7SZ Seri =
= eries _|_—
3 -50
= TC7SA/7PA Series
(=]
2

-70

1 2 2.3

High-level output voltage VoH(V)

: N

TC7SA/TPA Series
| .
T ! !

TC7SZ Series

al
o

yd
A/

/| TC7SH Series

Low-level output current loL(mA)

o

0 1 2 2.3
Low-level output voltage VoL(v)

@®Vcc=30V,Ta=25°C
High-level output current

Low-level output current

T T T 1

0
T —
;é TC7SH Series I //
(=}
, V4
(0]
5 //
3 /
E| .
2 7
z 1757 Series 4]
(o))
'f et

//TTCTS;:AHP:A S:eriels

-100
0 1 2 3

High-level output voltage VoH(v)

100 T T 11
- TC7SA/7PA Series
b L~ -
g [ ——
o 2 ol TC7SZ Series
=
0
5
O 50
e
s | |/
©
@ / TC7SH Series
% / 4//’
= —

o

0 1 2 3

Low-level output voltage VoL(v)
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Switching waveform (typ.)
®Vcc=18V,CL=30pF RL=500Q

tpHL tpLH
1V / div, 2ns / div 1V / div, 2ns / div
T T T T T T
Il | Il Il Il | Il Il Inpln yVaVefer Il Il | Il Il
T T T T T T T T T T T T T T T
7 | Tc7SHOOF B TCTSA0OFP 1 TC7SZ00F J
TC7SZPOF A(;OF/
— | —
Input wavefrom  tc75A00F D
| L L | L L
Vee =1.8V, VIH =Vcc Vee = 1.8V, VIH =Vcce
@®Vcc=25V,CL=30pF RL=500Q
tpHL tpLH
1V /div, 2ns / div 1V / div, 2ns / div
T [l [l T T T
B T B I Input wavefrom T N
TC7SAOQOF
; ot ; | | ‘\ | : | ; ——T—
TC7SZ00 /
B S~ TC7SHOOF h - 24~ TC7SHOOF i
TC7SZOOF\
Input wavefrom TC7SAQOF
| L L L L L
Vce =25V, VIH=Vcc Vee =25V, VIH =Vce
®Vcc=3.3V,CL=30pF RL=500Q
tpHL tpLH

1V / div, 2ns / div

L Input wavefrom |

TC7SAO0F

X<

TC7SHOOF
. TC7SHOO

— —

Vec =33V, VIH=2.7V

1V / div, 2ns / div
T T

TC7SA007\-
A\ [ 7 Tershoor

TC7SZ0O0F

Input wavefrom

Vec =33V, VIH=2.7V
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Load capacitance dependence (typ.)

o o
®Vcc=25V,RL=500Q,Ta=25 C ®Vcc=33V,RL=500Q,Ta=25"C
20 20
15 - 15
S TC7SH Series / S
glO / g‘lo /
H / 2 TC7SH Series _|——
= . ,/ ) 2 : -
TC7SZ Series | — — = = = 7.7 — TC7SZ Series _ | _ — = =.=.7
st L L L TC7SAITPA Series PP St b TC7SA/7PA Series
0 0
0 50 100 150 0 50 100 150
CL (pF) CL (pF)

Operating current consumption (typ.)

®Vcc=33V,3Ta=25°C

100000
1
0000 TC7SAITPA Seriﬁs
Pt
L
< 1000 _ ENC
= TC7SZ Series  ~|,%~
I3 /'4'
38 100 4=
-
P TC7SH Series
/,,’
10 )
1
0.1 1 10 100
f (MH2)
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5. L-MOS '

(5.4 Very Small package Solution )

ESV Package for TC7SZxxAFE
5-pin ultra-small and thin package

® Features
HLead pitch: 0.5 mm
W Product height: 0.55 mm (typ.), 0.6 mm (max)
B ESVs are flat-lead packages which suitable for use in high-speed and high-density mounting.

® Package comparison between USV(SOT-353, SC-88A) and ESV

21£01 Unit: mm
USv 125+ 0.1 ESV 16200
SOT-353 8 f‘—" 1.2+005 o
3 o [To)

SCEA I a1 m° 23 ST i | ©
© © + 1 S iy
+l + | 4211 o 1 3 2] o~
o ® © © ¥y S
S 3£ T - Sy w3 l

8 4 o
o
<8 8
S + ! é H
+ — i
- -
= S
!
Mounting Area Size : 8.1mm? ° Mounting Area Size : 2.56mm?
® Recommended land pattern for ESV
‘ = Unit: mm
E}D 045
. L 10
o L0505
I
\ \ I
@®Line-up
B TC7SZxXAFE Series
Series Product No. Function
TC7SZ00AFE 2-input NAND gate
TC7SZ02AFE 2-input NOR gate
TC7SZO04AFE Inverter gate
SHS TC7SZUO4AFE Inverter gate (unbuffer)
TC7SZ08AFE 2-input AND gate
TC7SZ32AFE 2-input OR gate
TC7SZ125AFE 3-state buffer
TC7SZ126AFE 3-state buffer

D’he output protection function for TC7SZxxAFE Series is different from that of TC74LCXxx and TC7SZxxF/FU Series; hence, voltage greater than or equal to
Vcc should not be applied to TC7SZxxAFE Series.
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US8 Packages for TC7WxxFK and TC7WHxxFK

8-pin ultra-small package

® Features
M Lead pitch: 0.5 mm

W Flat area is 47% that of SM8 package.

@®Package comparison between SM8 and US8

® Recommended land pattern for US8

Unit: mm Unit: mm
SM8 US8
4.0 ‘
2.8 3.1 | 0.3
2 ‘ - U1
—] — 3 N I T
s = = il
—] —3° ] —° [
(o)) o | | | |
S p— SM8 - - usS8 — : : : : -
o~ . . . . N
— i L= 2 BN
x
; | T 0oe0-—
— lé di i@ [PEETPEP |
d = 5
i ™ 05 05 05
A —
Mounting Area Size : 11.6mm? Mounting Area Size : 6.2mm?
® Line-up
Product No. Function
High speed VHS
TC7WO0FK TC7WHOOFK Dual 2-input NAND
TC7WO02FK TC7WHO2FK Dual 2-input NOR
TC7WO04FK TC7WHO4FK Triple inverter
TC7WUO4FK TC7WHUO4FK Triple inverter (unbuffer)
TC7WO8FK TC7WHO8FK Dual 2-input AND
TC7W14FK TC7WH14FK Triple schmitt trigger inverter
TC7W32FK TC7WH32FK Dual 2-input OR
TC7W34FK TC7WH34FK Triple buffer
TC7W53FK — Analog Mutiplexer
TC7W66FK — Analog switch
TC7TW74FK TC7WH74FK D-type flip-flop
— TC7WH123FK Mono-multivibrator
— TC7WH125FK Dual 3-state buffer
— TC7TWH126FK Dual 3-state buffer
— TC7WH157FK Digital multiplexer
— TC7WH240FK Dual 3-state buffer
— TC7WH241FK Dual 3-state buffer
— TC7WH245FK Bus transceiver

33
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5. L-MOS '

( 5.5 Current Product Siries )

High-Speed Analog Switch Family
@ Dual analog switch TC7W66FU/FK

@® Analog multiplexer TC7W53FU/FK
The dual analog switch has a low ON-resistance when operated with a 3-V power supply.

® Features
BLow Ron (ON-resistance): Ron = 96 Q (typical) at Vcc = 4.5V
Ron is half that of the standard type (TC4W66).
W \WVide operating voltage range: Vcc=2Vto 12V
M High operating frequency: fmax = 200 MHz (typical) at Vcc = 10 V
B Pins and functions same as those of L-MOS Standard Series (TC4W66, TC4W53)

Product No. TC7W66FU TC7W66FK TC7W53FU TC7W53FK
Package SM8 uss SM8 uss
Electrical Characteristics Same as TC74HC4066A Same as TC74HC4053A

1/10 Vce chO chl ADR

1 O [ L miminls

ool Uoo
) AR

L O OO

[FC7W53F/FU: Analog switch characteristics are the same as those of the TC7W66.
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® ON-resistance (Ron)
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6. Point Regulator ICs (Low-Drepout Regulaters) =

—I_l

The point regulator series features one or two regulator ICs in a small package. The devices are suitable for use as
power supplies in battery-driven mobile phones and portable audio players.

(_6.1 Single Output type )

New Products |

TARSS xx U Series(Very Small package Single-output type)

Features

« Very Small package (UFV) » ON/OFF control function

« Dropout voltage 130 mV (typ.), 200 mV (max) (ON at 1.5V or higher; OFF at 0.4 V or lower)
@50 mA « Standby current of 0.1y A or less (when control OFF)

» Connection to a noise bypass capacitor realizes * Built-in overtemperature and overcurrent protection circuits
low noise of 30 uVrms (typ.). » Uses a ceramic capacitor

« High performance with ripple rejection of 70 dB
(typ. @f = 1 kHz)

e Comparison between Current Standard package and New Small package

TARSS xx TARS5S xx U
A
s s 5 4y
A A __[1 [ o []
51% of SMV
© (o¢) .
—i SMV ~ Thickness 0.7mm. — U FV
(SOT-25, SC-74A) Flat Lead | —
|:| |:| |:| LT LI L1 [
1 2 3, v 1 2 3
2.9 < > N
2.0 0.7
Unit: mm
Same Area Size of SOT-353
B Package dimensions (pin connections) B Power dissipation evaluation board B Recommend circuit
Unit: mm
21+0.1 1 CONTROL
2 GND
1.7+0.1 3 NOISE Vin Vour
‘ 4 Vour
_w 5Vp 1pF 10pF
s | o o
< S@8] 1 5F o 5 4
il o= °
S o8 7]
N HY O [ :l
3 4
2 CONTROL GND  NOISE 1? TZ ?0301 )
S © .01l
o o3
.fi:;;:%ceo Circuit board material: glass epoxy CONTEGL @D NO;FSE
S 5 Circuit board dimension: 30mm x 30 mm
Copper foil pad area: 50 mm?2 (t = 0.8 mm)
Weight: 0.007g
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[ New Products

TAR5SB xx Series(New pin assignment Single-output type)

Features
» Small package (SMV: SC-74A, SOT-25) » ON/OFF control function
* Dropout voltage 130 mV (typ.), 200 mV (max) (ON at 1.5V or higher; OFF at 0.4 V or lower)
@50 mA » Standby current of 0.1uA or less (when control OFF)
 Connection to a noise bypass capacitor realizes < Built-in overtemperature and overcurrent protection circuits
low noise of 30 uVrms (typ.). » Uses a ceramic capacitor

* High performance with ripple rejection of 70 dB
(typ. @f = 1 kHz)

e Comparison between Current and New pin assainment

TARSS xx TARS5SB xx

IN I:IS 4H ouT OUTI:I5 4|:| NOISE

Same Package
(SOT-25, SC-74A)
Same Character

a2 [s h 2 [s

CONTROL GND NOISE IN GND CONTROL
M Package dimensions (pin connections) M Power dissipation evaluation board BRecommend circuit
Unit: mm

1V

2 GND

m 5Vour 10pF Jn—l 0.01yF
—o1, &
5 4

2.9+0.2
1.9+0.2

Loss_ 005 |
ZHES NN
T
1
0.4:0.1

Vin GND  Control 1% ij—‘z ?3
1uF
P &

Vin GND CONTROL

" =0.1

11102

3 2s Material: glass epoxy
© 3 Area: 30mm x 30 mm
° Copper-plated pad area: 50 mm?, t = 0.8 mm

37‘
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TAR5Sxx Series (single-output type)

Features

» Small package (SMV: SC-74A, SOT-25) * ON/OFF control function

« Dropout voltage 130 mV (typ.), 200 mV (max) (ON at 1.5V or higher;OFF at 0.4 V or lower)
@50 mA » Standby current of 0.1y A or less (when control OFF)

« Connection to a noise bypass capacitor realizes * Built-in overtemperature and overcurrent protection circuits
low noise of 30 pVrms (typ.). * Uses a ceramic capacitor

« High performance with ripple rejection of 70 dB
(typ. @f =1 kHz)

B Package dimensions (pin connections) B Power dissipation evaluation board B Recommend circuit
Unit: mm
28192 1V
+0.2 2 GND Vi Vour
16 _4"
—0.1, 2 ﬁg:\ls'l'EROL 1uF 10pF
3% et &
ol Hl 8 2
2 4
- | [O—
§§E CONTROL GND  NOISE 2 2 [}‘ 3
3 — 0.01pF
] =8 . l
z £ Material: glass epoxy CONTROL GND NOISE
2 Area: 30mm x 30 mm
e ek Copper-plated pad area: 50 mm?2, t = 0.8 mm

B TARS5S xx U/TAR5SB xx/TAR5S xx series Typical characteristic curves

Is = lour
Vi = Vour - lour
05 25
C=LHF Cour=10HF Crose=0.014F Ve NS S A
Tj=25°C,Pulse width=1ms 2 Chose=0.01uFTj=25"C,Pulse width=1ms
0.4 i
- L~ s ]
2 03 2 L
5 |~ g A
> |~ B g L~
z 02 .
= — //
1 L
0.1 — u [
L~ // L— ]
0 0
50 100 150 50 100 150
lour (MA) o ()
Ripple Rejection - f VN—CNOISE
80 60
Reference characteristics VIN=VoUuT+1V
70 = CIN=1uF, CouT=10KF
| Ry E L I0UT=10mA, Ta=25"C
@60 = \
3;, \\ 7 % 20 \\
o 50 ——— = N
3 >
D 40 o 30 \
[) K7} N
14 <] N
@30 z N
S 5 2 Sua| 5.0V 1]
@ 20 =3 L o ——
8 N T~ 3.0V
10 VIN:VOUT+1Vv|OUT:10mAvCIN:1I1FvCOUTu:10uF- 10 ~{ ] 1.5V
Cnoise=0.01HF,VRipple=500mVp.p, Ta=25"C W ‘
0 0
10 100 1k 10k 100k 1000k 0.001p 0.01p 0.1 1.0
f (Hz) NOISE Capacitance (F)
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Application Note for TAR5S xx U/TAR5SB xx /ITARS5S xx Series

B Stable Operating Area Characteristics

Shown below is the stable operation area, where the output voltage does not oscillate, evaluated using a Toshiba
evaluation circuit. The equivalent series resistance (ESR) of the output capacitor and output current determines this
area. TAR5Sxx Series devices operate stably even when a ceramic capacitor is used as the output capacitor.

Examples of stable operating area characteristics

1.5-V Output Stable Operating Area 5.0-V Output Stable Operating Area
@Vin = 2.5V,Cnoise = 0.01uF,Cin = 1uF,Cour = 1uF~10uF,Ta = 25°C @Vin = 6.0V,Cnoise = 0.014F,Cin = 14F,Cour = 1uF~10pF,Ta = 25°C
@ 100 7 7 7 7 7 g 100 N 7 7 7
7/ 7 / / = SN—7 —+ /
o VA VA VA o AN 7
m) 7/ 7/ / / / / (ﬁ NY / /
e 0 /L L JL JI [ ] s 10
o L 7 7 7 7 7 7 g
IS A A A |
7 Tag / / 7 2
| =
(%] 1%
2 2
A Stable Operating Area ) Stable Operating Area
c f=
[}
2 0.1 % 0.1
2 =
= =
w 0.02 w 0.02
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Output Current loutr (MA) Output Current lout (MA)

Evaluation Circuit for Stable Operating Area

2.8-V Output Stable Operating Area
@Vin = 3.8V,Cnoise = 0.01uF,Cin = 1pF,Cour = 1uF~10uF,Ta = 25°C

a 100 7 7 7 7 =
= 7 7 7 7 == CONTROL
ﬁ N\ ll II ‘II’_' £ Cnoise = 0.01pF
e 0l /| L— TAR5S xx U
E TARS5SB xx
£ TARS5S xx Cout
§ Ceramic
§ ' Vin=Vour +1V T ggramic e [ ] Rour
[ .
2 Stable Operating Area ESR
2 01 777
2
>
O
u 0.02
0 20 40 60 80 100 120 140 Capacitors used for evaluation
Manufactured by Murata Cin: GRM40B105K
Output Current lour (mA) Cout: GRM40B105K/GRM40B106K
HInput transient response characteristic Input Transient Responce for 2.8-V Output

The TARS5S xx U/TAR5SB xx /TARSS xx series feature
an excellent characteristic in output fluctuation

(input transient response characteristic) caused by 34v
a rapid drop in supply voltage. 31v

Input voltage

Output voltage|

2.8V

Ta=25"C, Cin=1pF
Cour=10nF
Cnoise=0.01pF
Vin:3.4V-3.1V
lour=50mA

0 il 2 3 4 5 6 7 8 o) 10

Time t [ms]
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( 6.2 Dual Output type

[ New Products |

TAR8DxxK Series (Dual-output type, Independent ON/OFF control)

Features

* Incorporates two-output regulator IC in ultra-super-mini 8-pin package (US8), the smallest package type in the World.

 Output voltage can be set 0.1V step, from 1.5V to 5.0 (semi-custom products)

Typical Characteristics
« Dropout voltage: 120 mV (typ.), 180 mV (max)@30 mA

» Connection to a noise bypass capacitor realizes low noise of 30 pVrms (typ.).

« High-performance with ripple rejection of 70dB (typ.@f = 1 kHz)
 Both channel can be controlled individually.
« Standby current of 1uA or less (when control OFF)

« Built-in overtemperature and overcurrent protection circuits

B Package dimensions (pin connection) MPower dissipation evaluation board

BMRecommended Circuit

el

3.1£0.1

s

2.34#0.1 gg

[

el 8 +N

- ) =2 M o
S| we - im]
Q| o - im}
N [ )
4 5

0.12+0.04

K —

S

0~0.1

Unit: mm

1 NOISE(A)
2 NOISE(B)
3 CONT(A)
4 GND

5 CONT(B)
6 Vour(B)
7Vin

8 Vour(A)

Weight: 0.01g

Cour (8)

Vin| | Vour (8) I

"% [
Cnoise (A)

NOISE (8)
E

Cnoise (B)

Material: glass epoxy
Area: 30mm x 30mm
Coppe-plaled pad area: 70mm2, t=0.8mm

Vour(A) VIN  Vour(B) CONTROL (B)

100F ¢ 1uF { 10pF
8 7 6

um;ﬂf‘omug}‘z Ta TA
I

NOISE (&) NOISE (B) CONTROL (4) GND

ETypical Characteristic curves

3.1

Vour - lour

Vin-Vour - lour

500
TAR8DO3K Reference characteristics (single channel operation)
Cin=1UF Cour=10pF Cyose=0.010F,
Tj=25°C,Pulse width=1ms /
Bch (3.0V)
5 29 3 250
2 :
> z
>
Ach (2.8V) — |
Vi=4.0V,C=1pF Cour=10uF, T
Cioise=0.01pF Tj=25°C,Pulse width=1ms
2 0 50 100 00 50 100
lour (MA) lour (MA)
ls - lour Ripple Rejection - f
25 80
Reference characteristics (single channel operation) Typical characteristics
Vi=4.0V,C=1HF,Cour=10UF Cyose=0.01uF, 70
20| Tj=25°C,Pulse width=1ms T Tl
@ 60 F
-
= N
z 15 5 50 L -
g 3 40
i) %)
1.0 o
o 30
Qo
T =
05 - x 20
— 10 | Vin=5.0V,Cin=1pF,Cour=10pF Cnoise=0.01pF
0 VRipple=1Vp-p;lour=10mA, Ta=25°C
0 50 100 0
oor (MA) 10 100 1k 10k 100k

f (Hz)
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TAR8HxxK Series (Dual-output type, Synchronous ON/OFF control)
Features

« Incorporates two-output regulator IC in ultra-super-mini 8-pin package (US8), the smallest package type in the World.
 Output voltage can be set 0.1V step, form 1.5V to 5.0 V (semi-custom products).

Typical Characteristics

« Dropout voltage (TARSHO1K)
Channel A: 130 mV (typ.), 200 mV (max) @30 mA
Channel B: 150 mV (typ.), 300 mV (max) @60 mA

« Connection to a noise bypass capacitor realizes low noise of 30 pvrms (typ.).

« High performance with ripple rejection of 65 dB (typ. @f = 200 Hz)

« Synchronous ON/OFF control of both channels (ON at 2.2 V or higher; OFF at 0.4 V or lower)

« Standby current of L0 A or less (when control OFF)

« Built-in overtemperature and overcurrent protection circuits

M Package dimensions (pin connections)

M Power dissipation evaluation board

M Recommended circuit

Unit: mm

1 CONTROL
2 NOISE(A)
3 NOISE(B)

3.1+0.1
2.3+0.1
il

< -0.04

oo
0.270.05

4 GND

)
5]

2.0£0.1
0.5 0.

E

u]a]

5 Vour(B)
6 Vin(B)

ol

=}

)

7Vin(A)
8 VOUT(A)

0.12+0.04

0~0.1

Weight: 0.01g

Vin (B)

CONTROL
NOISE (A) NOISE (B}
” O]
Cnoise (A) — Cnoise (B)

. GND

Material: glass epoxy
Area: 30mm x 30 mm
Copper-plated pad ar

ea: 70 mm2, t = 0.8 mm

Vout (A) VIN (A) VN (B) Vout (B)

Eo 4
5T | 57| %
,IS l 7 6

w

=
1=
5

CONTROL NOISE (A) NOISE (8) GND

M Typical characteristic curves

Vour - lour Vin=Vour - lour
3.1 0.5
TAR8HO1K ‘ Reference characteristics
Cin=1HFCour=10UF Cyose=0.014F
0.4| Ti=25°C,Pulse width=1ms /l
A
Bch (3.0V) v N L~
s S w-Vour(A)
5
5 29 >
2 > =
3 :
> < 02 —
Ach (2.8V) -
o = Viu-Vour (B)
Vii=3.6V,Car=11F Cour=104F ' ——
Choise=0.01pF, Tj=25°C,Pulse width=1ms
2'70 50 100 00 50 100
lour (MA) lour (MA)
Ie - lour Ripple Rejection - f
25 — 80
Reference characteristics TARBHO1K ‘ ‘ ‘ ‘ H‘
V=36V, 70 = Ach (2.8V.
2.0 Cw=1HFCour=10UF Cyose=0.01uF Tl
Tj=25°C,Pulse width=1ms m 60 T
T sl
PR 5 (=] T
z b® 8 /
= )/ o 40 Bch (3.0V)
1.0 (=
( © 30
g
o5 L — I (B) & 20
— 10| YN=5-0%lour=10mA, Cix=14F Cour=104F,
0 Cnoise=0.01HF VRippe=1Vp.p, Ta=25"C
0 50 100 0
Tour (MA) 10 100 1k 10k 100k 1000k
f (Hz)
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Application Note for TAR8HxxK Series

H Stable Operating Area Characteristics

Shown below is the stable operation area, where the output voltage does not oscillate, evaluated using a Toshiba
evaluation circuit. The equivalent series resistance (ESR) of the output capacitor and output current determines this
area. TAR8HXxx Series devices operate stably even when a ceramic capacitor is used as the output capacitor.

Examples of stable operating area characteristics

Stable Operating Area Stable Operating Area
@Vin = 3.6V,Cnoise = 0.01pF,Cin = 1uF,Cout = 1uF~10uF,Ta = 25°C @Vin = 3.6V,Cnoise = 0.01pF,Cin = 1pF,Cout = 1uF~10uF,Ta = 25°C
@ 100 7 i ;i i i a 100 f f 7 f f
/ / / == = / / f f f i
o J I L @ J J I I
(ﬁ ———— m 7 1/ / __ll/"
8 10 8 10 I 14—
c c
8 8
R R
n [
] [}
o2 1 (= 1
(%] 1%}
.2 Q2
ﬂqflj Stable Operating Area ﬁ% Stable Operating Area
= [=
% 0.1 % 0.1
2 Z
=] =}
jon O
w  0.02 w  0.02
0 20 40 60 80 100 0 20 40 60 80 100
Output Current lout (MA) Output Current lout (MA)

Evaluation Circuit for Stable Operating Area

CONTROL
Cnoise = 0.01pF

TAR8HO1K

4 Cn GND

T Ceramic [ ]
;J/; ESR
777

Capacitors used for evaluation
Manufactured by Murata Cin: GRM40B105K
Cout: GRM40B105K/GRM40B106K

Vin= 3.6V Rout
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( 6.3 Product Line-up

6.3.1 Single Output ty

New Products TAR5SxxU Series

pe

Output Voltage(V) (@50mA typ)Liz Maximum Rating
Product No. Min Typ. Max Outpl(jrtn %Jrrent PowermDVi\?)sEifation Package
TAR5S15U 1.44 1.5 1.56
TAR5S18U 1.74 1.8 1.86
TAR5S25U 2.43 2.5 2.57
TAR5S28U 2.73 2.8 2.87 200 450 UFV
TAR5S29U 2.83 2.9 2.97
TAR5S30U 2.92 3.0 3.08
TAR5S33U 3.21 3.3 3.39
[L: Mounted on a glass epoxy circuit board of 30 mm x 30 mm. Pad dimension of 35mm?2.
[2: Other output voltage products can be realized by 0.1V step between 1.5V and 5.0V range.
NEW Products B N T
Output Voltage(V) (@50mA typ)D‘ Maximum Rating
Product No. Min Typ. Max Outpl(thn %Jrrent PowermDVi\?)sEigation Package
TAR5SB15 1.44 1.5 1.56
TAR5SB18 1.74 1.8 1.86
TAR5SB23 2.24 2.3 2.36
TAR5SB24 2.34 2.4 2.46
TARS5SB25 2.43 2.5 2.57 200 450 (SgM7\£{A)
TARS5SB27 2.63 2.7 2.77 .
TAR5SB28 2.73 2.8 2.87 (SOT-25)
TAR5SB29 2.83 2.9 2.97
TAR5SB30 2.92 3.0 3.08
TAR5SB33 3.21 3.3 3.39
[B: Mounted on a glass epoxy circuit board of 30 mm x 30 mm. Pad dimension of 50mm?Z.
[4: Other output voltage products can be realized by 0.1V step between 1.5V and 5.0V range.
TARS5Sxx Series
Output Voltage(V) (@50mA typ) Maximum Rating
Product No. Min Typ. Max Outpl(;rtn %Jrrent Powe(rmDvii)si ation Package
TARS5S15 1.44 1.5 1.56
TARS5S16 1.54 1.6 1.66
TARS5S17 1.64 1.7 1.76
TAR5S18 1.74 1.8 1.86
TAR5S19 1.84 1.9 1.96
TAR5S20 1.94 2.0 2.06
TARS5S21 2.04 2.1 2.16
TARS5S22 2.14 2.2 2.26
TAR5S23 2.24 2.3 2.36
TAR5S24 2.34 2.4 2.46
TAR5S25 2.43 2.5 2.57
TAR5S26 2.53 2.6 2.67 SMV
TAR5S27 2.63 27 2.77 200 380 (SC-74A)
TARS5S28 2.73 2.8 2.87 (SOT-25)
TAR5S29 2.83 2.9 2.97
TAR5S30 2.92 3.0 3.08
TAR5S31 3.02 3.1 3.18
TAR5S32 3.12 3.2 3.28
TAR5S33 3.21 3.3 3.39
TAR5S34 3.31 3.4 3.49
TAR5S35 3.41 35 3.59
TAR5S45 4.38 45 4.62
TAR5S48 4.68 4.8 4,92
TAR5S50 4.87 5.0 5.13

[B: Mounted on a glass epoxy circuit board of 30 mm x 30 mm. Pad dimension of 50mm?2.
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6. Point Regulater ICs

6.3.2 Dual Output type

New Products '

TARS8Dxx Series (dual-circuit, independent ON/OFF control)
Output voltage can be set, 0.1 V step fro 1.5 V to 5.0 V (semi-custom products)

Maximum Rating
Output Voltage (V)
Product No. Measurement| Output Current | Power Dissipation FEEGTR
o i . Max | current (mA) (mA) (mw)
A 2.43 2.5 2.57 30
TARSDO1K B 273 28 2.87 30
A 1.94 2.0 2.06 30
TAR8DO0O2K B 273 28 2.87 30
A 2.73 2.8 2.87 30
TAR8DO3K B 2.92 3.0 3.08 30
A 1.44 15 1.56 30 100 400 uss
A 2.73 2.8 2.87 30
TAR8DO5SK B 273 28 2.87 30
A 2.83 2.9 2.97 30
TARS8DO6K B 2.83 2.9 2.97 30
A 2.92 3.0 3.08 30
TAR8DO7K B 2.92 3.0 3.08 30

Dual-output type: TAR8Hxx Series (dual-circuit, synchronous ON/OFF control)
Output voltage can be set, 0.1 V step fro 1.5 V to 5.0 V (semi-custom products)

Maxi Rati
Output Voltage (V) aximum Rating
Product No. Measurement| Output Current | Power Dissipation Package
Ch Min Typ. Max current (mA) (mA) (mWw)
A 2.73 2.8 2.87 30 100
TAR8HO1K B 2.92 3.0 3.08 60 150
A 2.73 2.8 2.87 30 100
TAR8HOZK B 2.73 2.8 2.87 30 150
A 2.43 2.5 2.57 30 100
TARBHO3K B 273 2.8 2.87 60 150 400 us8
A 2.43 2.5 2.57 30 100
TAR8HO4K B 2.92 3.0 3.08 60 150
A 1.74 1.8 1.86 30 100
TAR8HOSK B 2.73 2.8 2.87 60 150

Precautions for Use

The noise capacitor should be connected to NOISE pin to GND for stable operation, the recommended value is
higher than 0.0047 pF.

Although all devices in this catalog is built-in overtemperature and overcurrent protection circuits, these functions do
not restrict use of the devices within their absolute maximum ratings.

Toshiba recommend that the specific technical data which relates to a product be checked before it is used, and that
products always be used within their absolute maximum ratings.
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7. Op Amp Comparatoer IC =

( 7.1 Product Line-up )

Single type 1616 size ESV packages are added to the product line-up.
Dual 2.0 mm x 2.3 mm size US8 packages are added to the product line-up.

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

Function |Bipolar Comparators CMOS Comparators Bipolar Op Amps CMOS Op Amps
S TC75S56F | TC75S57F | TC75S58F | TC75S59F TC75S51F | TC75S54F | TC75S55F
r; U TA75S393F |TC75S56FU|TC75S57FU|TC75S58FU| TC75S59FU| TA75S01F |TA75S558F | TC75S51FU|TC75S54FU |TC75855FU | TC75S60F
o TC75S56FE|TC75S57FE | TC75S58FE | TC75S59FE TC75S51FE TC75S54FE [TC75S55FE | TC75S60FU
Marking TA TC TD TE TF SA SB SC SE SF SH
i i i i i Single/dual | Single/dual Single/dual
. Single/dual | Single/dual Smglelduall Single/dual . Single/dual powgr Supply, powegr supply, | power supply,
Single/dual power supply, | power supply, | POWer SdUPP Y, | power supply, | Single/dual Dual power supply,| " low-voltage ' | low-voltage high slew rate,
Features| POwer supply, | push-pull out-|  push-pull Op(iﬂpur?m open drain | power supply, | power low-voltage gﬂggﬁgs\} gﬁsg}ﬂg% high fT,
open collector | put, supper output, supper—lbw output, unity gain supply operations, current current low-voltage
output -low current | low current current low current capability wide dynamic | consumption, |consumption, loperanon,t
consumption | consumption | consumption | consumption range W|deréir¥é1§m|c W|der;1r¥élgm|c Cgr‘?gﬁumr’g%gn
; 2to 36V 18to7V 3to12V 15to7V 18to7V
il or or or +41t018V or or
voltage +1to+18V +09to 35V *+15t0+6V +0.75t0 35V +0.9to 3.5V
Equvdent| 14/ 2393 TATS358C| 1p75558
e (LM393) —_ —_ —_ —_ (LM358) (4558) — — — —
products (LM2903) (LM2804)
Vce ouT Vobp ouT Vce ouT Vobp ouT
] ]
Pin layout
(TOP VIEW)
IN(-) Ve IN() IN(-) Vss IN(#) IN(H) Vee IN(-) IN(#) Vss  IN(-)
New products  Note : The layout of input pins for the SMV op amp and the comoarator IC are different. The pin layout of the op amp and comparator IC are the same as that of the SM8 type.

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

Function |Bipolar Comparators CMOS Comparators Bipolar Op Amps CMOS Op Amps
Product TC75W56FU | TC75W57FU | TC75W58FU | TC75W59FU TC75W51FU[TC75W54FU [TC75W55FU TC75W60FU
No TATSW393FU TC75W56FK [TC75W57FK | TC75W58FK | TC75W59FK TATSWOLFU TATSWSS8FU
' TC75W51FK|TC75W54FK [TC75W55FK [TC75W60FK
Marking 5W393 5W56 5W57 5W58 5W59 5wo01 5W558 5W51 5W54 5W55 5W60
) ) ) ) ) ; i Single/dual
. Single/dual | Single/dual | Single/dual | Single/dual _ Single/dual pgwg%ﬁg&;, pg\z‘gggg&'y’ power supply,
Single/dual  |power supply, | power supply, P%V;gasdurgmy’ power supply, | Single/dual Dual power supply,|"low-voltage | low-voltage | high slew rate,
. . R i I ower - operations, | operations, i
Features | Ppower supply, | push-pull out push-pull output, open drain power supply, p I low: vo!tage sBpper-Iow sﬁpper—low Iowhlgglg' .
open collector | put, supper output, supper-low output, unity gain supply operations, current Current i g
output -low current | low current current low current |  capability wide dynamic | consumption, |consumption, | 0Peration,
: - ! - wide dynamic |wide dynamic | low current
consumption | consumption | consumption | consumption range range range consumption
: 2to36V 1.8t07V 3tol12V 15to7V 1.8t0 7V
Qg or or or +4t0 18V or or
voltage | +1 to +18 v +0.9t0 3.5V +15t016 V 0751035V +0.9t0 3.5V
Equivalent T(ﬁ\zl‘;’g’;s o - o o T'?L7,\4533558?C TA75558 o - - -
products |} \2903) (LM2904) | (4558)
Vee OUT IN(-) IN() Voo OUT  IN(-) IN(+) Vee OUT IN(-) IN() Voo OUT  IN(-) IN(+)
g g B

<
<]

Pin layout
(TOP VIEW)

/P

b5
2

1 [ & alalie HEEE dEEHE
OUT IN(-) IN(+) Vee OUT IN(-) IN(#) Vss OUT IN(-) IN{#) Vee OUT IN(-) IN(#) Vss

1 New products
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7. Op Amp Comparator ICs '

—I_l

Il

( 7.2 New Product

)

New Products |

High Slew Rate Single and Dual CMOS Op Amp

Features

« High slew rate: 5.1 V/us (typ.) @Vop =3V

e Low supply current: 330 pA (typ.), Vop = 3 V (single-circuit)

« Single and dual power supplies are used.

« Low-voltage operation possible: 1.8V — 7V

: TC75S60/TC75W60 Series

Slew Rate

@Voo=3V,
Vss= GND

Input waveform

/TC75560F
15

va

A75554F

T

Voltage [V]
-

/|

I
7

0 1 2 3 4 6 7 8 9
Time t [us]
Line-up
Product No. Package Marking Pin Assignment
Vop ouT
TC75S60F SMV 4
(SC-74A, SOT-25)
Single-Circuit SH @
usv
TC75S60FU (SC-88A, SOT-353) ING) \/532|N(_)3
Voo OUT IN(-) IN(+)
71 1e[ |5
TC75W60FU SM8
Dual-Circuit 5W60 g
TC75W60FK uss .
OUT IN(-) IN(+) Vss

[ New Products )

CMOS Op Amps and Comparator ICs Housed in ESV Package

Line-up Compared with USV Package Unit: mm
. Equivalent USV(SC-88A, SOT-353) ESV
Function ESV Package USV Package N B
TC75S51FE TC75S51FU I
1.25 |2.1 1.2 1.6
CMOS OP Amps TC75S54FE TC75S54FU
TC75S55FE TC75S55FU = -
TC75S56FE TC75S56FU SL@§ 35:\: °
TC75S57FE TC75S57FU 070.0 i
CMOS Comparator ICs Space required czm a PCB Space required ozn a PCB
TC75S58FE TC75S58FU 4.2 mm 256 mm
100 : 61

TC75S59FE TC75S59FU Enables huge reductions in the area required on PCBs
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( 7.3 Current Products

Single and Dual CMOS Op Amp ICs: TC75S51/54/55 and TC75W51/54/55 Series

Features

 Low supply current:
« Single-circuit
10 pA: TC75S55F/FU
60 pA: TC75S51F/FU
100 pA: TC75S54F/FU
« Dual-circuit
20 pA: TC75W55FU/FK
120 pA: TC75W51FU/FK
200 pA: TC75W54FU/FK
Line-up

» Wide range of output voltage: Vpp-0.1V@Vpp=3V, R =100kQ

« Single and dual power supplies are used.
1.5V — 7 V: TC75S51F Series
1.8V — 7V: TC75S54F/55F Series

Product No. Marking Package Pin Assignment
Vbb ouT
TC75S51F/FU SC SMV s[] e
. L (SC-74A, SOT-25)
Single-circuit TC75S54F/FU SE
usv SR
TC75S55F/FU SF (SC-88A, SOT-253) N v N
Voo OUT IN(=) IN(+)
TC75W51FU/FK 5W51 SQ ﬂi]‘ﬂ 5
Dual-circuit TC75W54FU/FK 5W54 SM8/US8 q
TC75W55FU/FK 5W55 1 Ha0=04
OUT IN(=) IN(+) Vss

Single and Dual CMOS Comparator ICs: TC75S56/57/58/59 and TC75W56/57/58/59 Series

Features
« Output circuit type

Push-pull output circuit (TC75S56F/57F Series)
Open drain (TC75S58F/59F Series)

* Low supply current
« Single-circuit

10 pA: TC75S56F/58F Series
100 pA: TC75S57F/59F Series

« Dual Circuit
20 pA: TC75W56FU/58FU Series
200 pA: TC75W57FU/59FU Series
 Low-voltage operation: 1.8V — 7V,

* Full-swing output

Line-up
Product No. Marking Package Pin Assignment
TC75S56F/FU TC Voo OUT
SMV ol S
TC75S57F/FU TD (SC-74A, SOT-25) E
Single-circuit
TC75S58F/FU TE usv
(SC-88A, SOT-353) 1 HaHa
TC75S59F/FU TF IN(-) Vs IN()
TC75W56F/FU 5W56 . VQ Olufl Lﬁ;ﬁ’s
TC75W57F/FU 5W57
Dual-circuit SM8/US8
TC75W58F/FU 5W58 q
alaDatal
TC75W59F/FU 5wW59 OUT IN(S) IN (+) Vs
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7. Op Amp Comparator IC =

Power Supply Current in CMOS Op Amp ICs

Power supply current in CMOS operational amplifiers varies depending on the use conditions.

The standard method for measuring operational amplifier power supply current is specified by JEITA and JIS. Toshiba's
test circuit for measuring power supply current is standard type. Note that with CMOS operational amplifiers, even if
power supply current is small in the test circuit, power supply current may vary depending on the mode used.

Toshiba's line-up features several types of CMOS operational amplifier, each with individual features. In principle,
Toshiba design for low-voltage operation and low power supply current.

Comparison data for CMOS operational amplifier power supply current are shown below.

Standard Power Supply Current Comparison Data for CMOS Single Op Amp

Test conditions: Vss= GND, Vin= % ,Ta=25°C
10000

i i Reference
Voo Charactaristics

1000

A75S01F (bipolar)

TC7‘5554F‘

100

i t
TC7‘5551F‘

I T
TC75S55F

Supply Current Ipp (HA)

0 1 2 3 4 e © 7
Supply Voltage Voo (V)

Power Supply Current Comparison Data at Low-Level Output by CMOS Single Op Amp

Test conditions: Vss = GND, Vin1 = 0.4 V, Vinz = 0.2V, Ta= 25°C

10000

i i i i Reference
Charactaristics

1000

J +

ViniT Vinz
5

TC75S51F

Supply Current Ipp (HA)
=
5
8

TC75S54F

10

TC75S55F

) 1 2 3 4 5 6 U
Supply Voltage Vop (V)

Power Supply Current Comparison Data at High-Level Output by CMOS Single Op Amp

Test conditions: Vss = GND, Vin: = 0.2V, Vin2 = 0.4V, Ta= 25°C
10000

Reference
Charactaristics

Voo

Iop
L=

TC75851F

1000

Vin— Vinz

!

100

C75S54F

Supply Current Ipp (A)

C75S55F

0 1 2 3 4 5 6 7

Supply Voltage Voo (V)
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Power Supply Current and Frequency Characteristics in CMOS Comparator ICs

In CMOS comparators power supply current rises as the operating frequency increases, since the overlap current
increases in step with the operating frequency. Therefore, select a comparator according to the frequency of the
signal to be used.

TC75S56F/TC75S57F Power Supply Current — Frequency Characteristics

Test conditions: Vpp =5V, Vss= GND, Ta =25°C, No R,

10000

Reference
Charactaristic:
| me—— TC75S56F
1000 | = = = TC75S57F M1
kY
r

8 #)
£ \d
= yd H
o "
S ool e o] o o o o | ] (o (ot ] o || o
o
>
g
=
2]
1] =
§ -

10

1

0.001 0.01 0.1 1 10 100 1000

Frequency f (kHz)

TC75S56F/TC75S57F Power Supply Current — Frequency Characteristics

Test conditions: Vpp =3 V, Vss= GND, Ta = 25°C, No R_

1000

[ Reference
| Charactaristics

[T T T v

|| e TC75556F ,"
|| = = = TC75S57F A
z I /
2 100 =
8
H
3
2 '/,
S LT
@ [y
g 10
&
1
0.001 0.01 0.1 1 10 100 1000 10000

Frequency f (kHz)

Comparison of CMOS Op Amp ICs and Bipolar Op Amp ICs Characteristics

Our super-miniature operational amplifier product line includes both CMOS and bipolar operational amplifier, both
of which offer excellent characteristics. However, our existing CMOS operational amplifier series was developed
specifically for low-voltage operation and low power supply current. Therefore, compared to the bipolar operational
amplifier, the CMOS operational amplifier can substantially reduce power dissipation. The following table compares
the principal characteristics of typical Toshiba bipolar and CMOS operational amplifier.

Product Type CMOS Operational Amplifier Bipolar Operational Amplifier
Characteristic TC75S54F TC75S55F TA75S01F
Operating Power — — —
ST Ve RenE 1.8~7.0V 1.8~7.0V 3.0~12.0V
Power Supply Current 100 pA(Vob=3 V) 10 pA(Vop =3 V) ~
(typ.) 80 PA(VDD = 1.8 V) 8 UA(VDD=1.8 V) 400 pA(Vee=5V)
Input Bias Current (typ.) 1 pA(Vob=3V) 1 pA(Vop=3V) 45 nA(Vcc=5V)
Maximum Output Vop—-0.1V Vop—-0.1V 34V
Voltage (typ.) (Vop=3V, RL=100 kQ) (Vop=3V, RL=1 MQ) (Vec=5V, RL=2 kQ)
Source Current 200 pA(Vob=3V) 20 uA(Vop=3 V) _
(typ.) 160 pA(VoD = 1.8 V) 16 pA(Vop = 1.8 V) 40 mA(Vee=5V)
Sink Current 700 pA(VoD =3 V) 450 pA(VoD =3 V) )
(typ.) 600 PA(VDD = 1.8 V) 400 PA(Vop=1.8 V) 20 mA(Vee=5V)
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p for.Over sea's factory which located in Malaysia an

Diodes Products Package Name Production e
Products Package Name Production Page Number Toshiba | JEITA JEDEC |Malaysia|Thailand g
Number Toshiba JEITA JEDEC |Malaysia|Thailand RN1306 USM SC-70 | SOT-323| 0O0O| OO 10
155181 S-MINI | SC-59 | SOT-346| 0OO| OO/ 17 RN1307 USM SC-70 | SOT-323 | 0O0O| OO| 10
155184 S-MINI | SC-59 | sOT-346| 0OO| 0O0O| 17 RN1308 USM SC-70 | SOT-323 | 0O0O| OO| 10
155187 S-MINI | SC-59 | SOT-346| OO| OO - RN1309 USM SC-70 | SOT-323| 0OO| OO 10
1SS190 S-MINI | SC-59 | SOT-346| OO| OO| - RN1310 USM SC-70 | SOT-323| 0OO| OO 10
155193 S-MINI | sSc-59 | soT-346| OO| OO/ 17 RN1311 USM Sc-70 | SOT-323| 0O0O| OO| 10
1S5196 S-MINI | sSc-59 | soT-346| oO| 0O/ 17 RN1401 S-MINI | SC-59 | SOT-346| OO| OO/ 10
155226 S-MINI | sSc-59 | soT-346| OO| 0O/ 17 RN1402 S-MINI | SC-59 | SOT-346| OO| 00O/ 10
1SS250 S-MINI | sc-59 | soT-346| oO| oo 17 RN1403 S-MINI | SC-59 | SOT-346| OO| 00O/ 10
1SS294 S-MINI | SC-59 | SOT-346 | 0OO| O 18 RN1404 S-MINI | SC-59 | SOT-346| 0OO| 00O/ 10
1SS300 USM SC-70 | SOT-323 | OO 17 RN1405 S-MINI | SC-59 | SOT-346| 0OO| 00O/ 10
1SS301 USM SC-70 | SOT-323 | OO 17 RN1406 S-MINI | SC-59 | SOT-346| OO| OO| 10
1SS302 USM SC-70 | SOT-323 | OO 17 RN1407 S-MINI | SC-59 | SOT-346| OO| OO| 10
1SS322 USM SC-70 | SOT-323| O 18 RN1408 S-MINI | SC-59 | SOT-346| OO| 00O/ 10
RN1409 S-MINI | SC-59 | SOT-346| OO| OO/ 10
RN1410 S-MINI | SC-59 | SOT-346| OO| 00O/ 10
FETs RN2301 | S-MINI | SC59 | SOT-346| 00| 00| 10
Products Package Name Production | RN2302 USM SC-70 | SOT-323 | 0O0O| OO| 10
Number Toshiba JEITA JEDEC |Malaysia|Thailand 9 RN2303 USM SC-70 | SOT-323| 0O0O| OO 10
25K 208 S-MINI | SC-59 | SOT-346 | OO 16 RN2304 USM SC-70 | SOT-323| 0OO| OO 10
2SK209 S-MINI | SC-59 | SOT-346| OO 16 RN2305 USM SC-70 | SOT-323| 0OO| OO 10
2SK879 USM SC-70 | SOT-323| OO 16 RN2306 USM SC-70 | SOT-323| 0OO| OO 10
25K 880 USM SC-70 | SOT-323| O 16 RN2307 USM SC-70 | SOT-323| 0OO| OO 10
RN2308 USM SC-70 | SOT-323 | O0O| OO/ 10
. RN2309 USM Sc-70 | SOT-323 | 0O0O| OO| 10
Transistors RN2310 USM sc-70 | soT-323| 00| ool 10
Products Package Name Production RN2311 USM SC-70 | SOT-323| 0OO| OO 10
Number | Toshiba | JEITA | JEDEC |MalaysiaThailand| ~29€ RN2401 USM sc-70 | soT-323| 00| ool 10
2SA1162 S-MINI | SC-59 | SOT-346| OO 8 RN2402 S-MINI | Sc-59 | SOT-346| OO| OO/ 10
2SA1163 S-MINI | SC-59 | SOT-346| OO 8 RN2403 S-MINI | SC-59 | SOT-346| OO| OO| 10
2SA1182 S-MINI | SC-59 | SOT-346 | OO 8 RN2404 S-MINI | SC-59 | SOT-346| OO| 00O/ 10
2SA1298 S-MINI | SC-59 | SOT-346 | OO 8 RN2405 S-MINI | SC-59 | SOT-346| OO| OO/ 10
2SA1313 S-MINI | SC-59 | SOT-346 | OO 8 RN2406 S-MINI | SC-59 | SOT-346| OO| OO/ 10
2SA1362 S-MINI | SC-59 | SOT-346| OO 8 RN2407 S-MINI | SC-59 | SOT-346| 0OO| 00O/ 10
2SA1586 USM SC-70 | SOT-323| OO 8 RN2408 S-MINI | SC-59 | SOT-346| OO| OO| 10
2SA1587 USM SC-70 | SOT-323| OO 8 RN2409 S-MINI | SC-59 | SOT-346| OO| OO| 10
2SA1588 USM SC-70 | SOT-323| OO 8 RN1405 S-MINI | SC-59 | SOT-346| OO| OO| 10
2SC2712 S-MINI SC-59 SOT-346 oo 8 RN2410 S-MINI SC-59 SOT-346 | O0O| O0O| 10
25C2713 S-MINI | SC-59 | SOT-346 | OO 8 RN2411 S-MINI | SC-59 | SOT-346| OO| OO/ 10
25C2859 S-MINI | SC-59 | SOT-346 | OO 8
2SC3265 S-MINI | SC-59 | SOT-346 | OO 8
25C3295 S-MINI | SC-59 | SOT-346 | OO 8 MCDs
25C3325 S-MINI SC-59 | SOT-346 | OO 8 Products Package Name Production Page
25C3326 S-MINI SC-59 SOT-346 | OO 8 Number Toshiba JEITA JEDEC |Malaysia|Thailand 9
2SC4116 USM SC-70 | SOT-323| OO 8 HN1AO1F SM6 SC-74 | SOT-26 ool 9
2SC4117 USM SC-70 | SOT-323| OO 8 HN1AO01FU us6 SC-88A | SOT-363 ool o9
25C4118 USM SC-70 | SOT-323 | OO 8 HN1BO1F SM6 SC-74 | SOT-26 ool o
25C4213 USM SC-70 | SOT-323 | OO 8 HN1BO4FU us6 SC-88A | SOT-363 ool o9
25C4666 USM SC-70 | SOT-323 | OO 8 HN1CO1F SM6 SC-74 | SOT-26 ool o9
2SC4667 USM SC-70 | SOT-323 | OO 8 HN1CO1FU use SC-88A | SOT-363 ool o
HN1CO3F SM6 SC-74 | SOT-26 oo] o
HN1DO1F SM6 SC-74 | SOT-26 ool 17
BRTs HN1DOIFU | US6 SC-88A | SOT-363 00| 17
Products Package Name Production Page HN1DO2F SM6 SC-74 SOT-26 oo 17
Number Toshiba JEITA JEDEC |Malaysia|Thailand HN1DO2FU Us6 SC-88A | SOT-363 ool 17
RN1301 USM sc-70 | SOT-323| OO| OO| 10 HN1DO3F SM6 SC-74 | SOT-26 ool 17
RN1302 USM Sc-70 | sOT-323| OO| OO 10 HN1DO3FU use SC-88A | SOT-363 ool 17
RN1303 USM Sc-70 | sOT-323| OO| OO 10 HN1KO02FU use SC-88A | SOT-363 ool 12
RN1304 USM Sc-70 | sOT-323| OO| OO 10 HN1KO3FU use SC-88A | SOT-363 ool 12
RN1305 USM SC-70 | SOT-323| O 0 10 HN1LO2FU Us6 SC-88A | SOT-363 O 12
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Products Package Name Production p Products Package Name Production =
Number  [“Joshiba | JEITA | JEDEC |MalaysialThaiand| o Number  [“Jochiba | JEITA | JEDEC |MalaysialThaland| o
HN2DO1F SM6 SC-74 | SOT-26 oo| 17 RN4902 Us6 SC-88 | SOT-363 oo| 11
HN2S01F SM6 SC-74 | SOT-26 oo| 18 RN4903 Us6 SC-88 | SOT-363 ool 11
HN2BO1F SM6 SC-74 | SOT-26 ool - RN4904 Us6 SC-88 | SOT-363 ool 11
HN7GO1FU Us6 SC-88 | SOT-363 ool - RN4905 Us6 SC-88 | SOT-363 ool 11
RN1601 SM6 SC-74 | SOT-26 oo| 11 RN4906 Us6 SC-88 | SOT-363 oo 11
RN1602 SM6 SC-74 | SOT-26 oo| 11 RN4907 Us6 SC-88 | SOT-363 oo| 11
RN1603 SM6 SC-74 | SOT-26 oo| 11 RN4908 Us6 SC-88 | SOT-363 ool 11
RN1604 SM6 SC-74 | SOT-26 oo| 11 RN4909 Us6 SC-88 | SOT-363 oo 11
RN1605 SM6 SC-74 | SOT-26 oo| 11 RN4910 Us6 SC-88 | SOT-363 ool 11
RN1606 SM6 SC-74 | SOT-26 oo| 11 RN4911 uUs6 SC-88 | SOT-363 ool 11
RN1607 SM6 SC-74 | SOT-26 oo| 11 RN4981 Us6 SC-88 | SOT-363 oo| 11
RN1608 SM6 SC-74 | SOT-26 oo| 11 RN4982 Us6 SC-88 | SOT-363 oo| 11
RN1609 SM6 SC-74 | SOT-26 oo| 11 RN4983 Us6 SC-88 | SOT-363 oo 11
RN1610 SM6 SC-74 | SOT-26 oo| 11 RN4984 Us6 SC-88 | SOT-363 oo| 11
RN1611 SM6 SC-74 | SOT-26 oo| 11 RN4985 Us6 SC-88 | SOT-363 oo 11
RN1901 Us6 SC-88 | SOT-363 oo| 11 RN4986 Us6 SC-88 | SOT-363 ool 11
RN1902 Us6 SC-88 | SOT-363 oo| 11 RN4987 Us6 SC-88 | SOT-363 ool 11
RN1903 Us6 SC-88 | SOT-363 oo| 11 RN4988 Us6 SC-88 | SOT-363 ool 11
RN1904 Us6 SC-88 | SOT-363 oo 11 RN4989 Us6 SC-88 | SOT-363 ool 11
RN1905 Us6 SC-88 | SOT-363 oo| 11 RN4990 Us6 SC-88 | SOT-363 oo 11
RN1906 USs6 Sc-88 | SOT-363 oo| 11 RN4991 Us6 SC-88 | SOT-363 oo| 11
RN1907 USs6 Sc-88 | SOT-363 oo| 11 RN49A1 Us6 SC-88 | SOT-363 ool 11
RN1908 Us6 SC-88 | SOT-363 oo| 11

RN1909 Us6 SC-88 | SOT-363 oo 11

RN1910 us6 Sc-88 | SOT-363 oo/ 11 L-MOS

RN1911 US6 SC-88 SOT-363 oo| 11 Products Package Name Production
RN2601 SM6 SC-74 | SOT-26 oo| 11 Number Toshiba | JEITA JEDEC |Malaysid Thailand Page
RN2602 SM6 SC-74 | SOT-26 oo| 11 TC4S01F SMV SC-74A | SOT-25 oo| 24
RN2603 SM6 SC-74 | SOT-26 oo| 11 TC4S11F SMV SC-74A | SOT-25 oo| 24
RN2604 SM6 SC-74 | SOT-26 oo| 11 TC4S30F SMV SC-74A | SOT-25 oo| 24
RN2605 SM6 SC-74 | SOT-26 oo| 11 TC4S584F SMV SC-74A | SOT-25 oo| 24
RN2606 SM6 SC-74 | SOT-26 oo| 11 TC4S66F SMV SC-74A | SOT-25 oo| 24
RN2607 SM6 SC-74 | SOT-26 oo| 11 TC4S69F SMV SC-74A | SOT-25 oo 24
RN2608 SM6 SC-74 | SOT-26 oo| 11 TCA4S71F SMV SC-74A | SOT-25 oo| 24
RN2609 SM6 SC-74 | SOT-26 oo| 11 TC4S81F SMV SC-74A | SOT-25 oo| 24
RN2610 SM6 SC-74 | SOT-26 oo| 11 TC4SUG9F SMV SC-74A | SOT-25 oo| 24
RN2611 SM6 SC-74 | SOT-26 oo| 11 TC7S00F SMV SC-74A | SOT-25 oo| 24
RN2901 Us6 SC-88 | SOT-363 ool 11 TC7S02F SMV SC-74A | SOT-25 oo| 24
RN2902 Us6 SC-88 | SOT-363 oo| 11 TC7S04F SMV SC-74A | SOT-25 oo| 24
RN2903 Us6 Sc-88 | SOT-363 oo| 11 TC7S08F SMV SC-74A | SOT-25 oo| 24
RN2904 uUs6 SC-88 | SOT-363 oo| 11 TC7S14F SMV SC-74A | SOT-25 oo| 24
RN2905 Us6 SC-88 | SOT-363 oo| 11 TC7S32F SMV SC-74A | SOT-25 oo| 24
RN2906 Us6 Sc-88 | SOT-363 oo| 11 TC7S66F SMV SC-74A | SOT-25 oo| 24
RN2907 USs6 Sc-88 | SOT-363 oo| 11 TC7S86F SMV SC-74A | SOT-25 oo| 24
RN2908 Us6 SC-88 | SOT-363 oo| 11 TC7SETOOF SMV SC-74A | SOT-25 oo| 24
RN2909 Us6 SC-88 | SOT-363 oo| 11 TC7SETO02F SMV SC-74A | SOT-25 oo| 24
RN2910 Us6 SC-88 | SOT-363 oo| 11 TC7SETO04F SMV SC-74A | SOT-25 oo| 24
RN2911 Us6 Sc-88 | SOT-363 oo| 11 TC7SETO8F SMV SC-74A | SOT-25 oo| 24
RN4601 SM6 SC-74 | SOT-26 oo| 11 TC7SET32F SMV SC-74A | SOT-25 oo| 24
RN4602 SM6 SC-74 | SOT-26 oo| 11 TC7SET86F SMV SC-74A | SOT-25 oo| 24
RN4603 SM6 SC-74 | SOT-26 oo| 11 TC7SHOOF SMV SC-74A | SOT-25 oo| 24
RN4604 SM6 SC-74 | SOT-26 oo| 11 TC7SHO2F SMV SC-74A | SOT-25 oo| 24
RN4605 SM6 SC-74 | SOT-26 oo 11 TC7SHO4F SMV SC-74A | SOT-25 oo| 24
RN4606 SM6 SC-74 | SOT-26 oo| 11 TC7SHO8F SMV SC-74A | SOT-25 oo| 24
RN4607 SM6 SC-74 | SOT-26 oo| 11 TC7SH14F SMV SC-74A | SOT-25 oo| 24
RN4608 SM6 SC-74 | SOT-26 oo| 11 TC7SH32F SMV SC-74A | SOT-25 oo| 24
RN4609 SM6 SC-74 | SOT-26 oo| 11 TC7SH86F SMV SC-74A | SOT-25 oo| 24
RN4610 SM6 SC-74 | SOT-26 oo| 11 TC7SHUO4F|  SMV SC-74A | SOT-25 oo| 24
RN4611 SM6 SC-74 | SOT-26 oo| 11 TC7SU04F SMV SC-74A | SOT-25 oo| 24
RN4901 Us6 SC-88 | SOT-363 ool 11
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The information contained herein is subject to change without notice.

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 patent or patent rights of TOSHIBA or others.

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..

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
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