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General-Purpose Small-Signal Surface-Mount Devices
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Package Development for Surface-Mount Devices
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TosEiba Package Type Reference pad Standard Tape Packing Specifications
package . . ; ; : . . .
name Appearance Dimensions dimensions | Tape type| Tape dimensions | Reel dimensions
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Eggﬂ;%ae Package Type Referencg pad Standard Tape Packing Specifications
name Appearance Dimensions dimensions | Tape type| Tape dimensions | Reel dimensions
Tape feeding direction 9
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TosEiba Package Type Reference pad Standard Tape Packing Specifications
ackage ; ;
pnam% Appearance Dimensions dimensions | Tape type| Tape dimensions | Reel dimensions
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Toshiba

Package Type

Reference pad

Standard Tape Packing Specifications

package X - : ; . . . .
name Appearance Dimensions dimensions | Tape type| Tape dimensions | Reel dimensions
2101 Tape feeding direction 9
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Toshiba Package Type Reference pad Standard Tape Packing Specifications
ackage . )
P nam% Appearance Dimensions dimensions | Tape type| Tape dimensions | Reel dimensions
25 t 8:2 08 Ee»feeding direction 9
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2. Small Sighal Transistors

Transistors

B 2 1 smail-signal Transistors [

&

4

4

"

‘

VESM ESM SSM
Ve | e fSM (SOT-723) | TESM2 TESM (SOT-490, SC-81) | (SOT-416, SC-75)
Classification ™) | mA)
NPN PNP NPN PNP NPN NPN PNP NPN PNP NPN PNP
50 | 150 — —  |2SCA738FV|2SA1832FV|2SCAT38TT| 2SCA738FT| 2SA1832FT| 2SCAT38F |2SA1832F| 2SC4738 | 2SA1832
General-
purpose
50 | 100 |2SC6026 | 2SA2154 — — — — — — — — —
Low-noise | 120 | 100
30 |50 | — | — — — — = — — — == | =
General-
purpose
50 | 500 | — | — = = = = = = = = | =
12 | 400 — —  |2SC5376FV|2SA1955FY| —— — — |2SC5376F|2SA1955F| 2SC5376 | 2SA1955
Low
saturation 12 | 500 - - - - - _ - - - - -
15 |80 | — | — = = = = = = = = | =
25 |80 | — | — — — — — = | = | = = | =
High current
30 (80| — | — — — — = — — — == | =
High withstand _ _ _ _ S S R R R - -
voltage capability O
High hFE 50 | 150 — — — — — — — — — — —
Muting 20 [ 300 | — | — — — — = — — — = | =
High-speed _ _ _ S S S R R R - -
switching L3 200
High-speed | 549 | 50 — — — — — — — — — — —
switching
High withstand _ _ _ _ _ _ _ _ _ _ _
voltage capability Y | 109
SemmbEs | | | — | — | — | — | —
e 1.0x0.6(3 pins) | 1.2x0.8@3pins) |14%08| 14x08@3pins) | 1.6x0.8(3 pins) PTG
ackage size Flat lead Flat lead é|3 tplmsz,i Flat lead Flat lead B s
at lea

[ New product
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2. Small Signal Transistors

B 2@ smail-signal Transistors [

Transistors
USM TSM S-MINI ESV usv SMV
~ |Veeo| Ic | (sOT-323, sC-70) (SOT-346, SC-59) | (SOT-553)| (SOT-353, SC-88A) (SOT-25, SC-74A)
Classification ~) | ma
NPN PNP NPN NPN | PNP [PNP+NPN| NPN PNP NPN PNP  |PNP + NPN
PAN
A A 2SA1873 | . A
50 | 150 |2SC4116 | 2SA1586 | —— |2SC2712 | 2SA1162 |HN4BOLJE| 2SCA4944 — 2SC4207 | 2SA1618 | —
General- HN4A56JU
purpose
50 | 100 | — = — = = = — — — — | —
2SC4117 | 2SA1587 2SC2713 | 2SA1163| — — — ﬁN4006J ﬁN4A06J ﬁN4BOSJ
Low-noise | 120 | 100 z z
— — — | 2SC3324 | 2SA1312| — — — |HNA4C51J |HN4A51]| —
p— 30 | 500 |2SC4118 | 2SA1588| —— |2SC2859 | 2SA1182| — — — — — ﬁN4BO4J
purpose
50 | 500 — — — | 2SC3325 | 2SA1313| — — — — — —
A
12 | 400 — — = = = — |HN4COSJU| — — — =
Low
St 12 | 500 |2SC5233 | 2SA1954 | —— |2SC5232 | 25A1953| — — — — — —
15 | 800 — — — — | 2S5A1362| — — — — — =
A paN
25 | 800 — = — | 2SC3265 | 2SA1298| — — —  |HN4C08J|HN4A08)| —
High current
30 | 800 — — — | 2SC4210 | 2SA1621| — — — — — —
High withstand _ _ _ S J— J— — — J—
voltage capailty 80 | 300 25C4209 | 2SA1620
High hFE 50 | 150 |2SC4666 | — — |2SC329%5| — — — — — — —
Muting 20 300 |2SC4213 — — 25C3326 — — — — — — -
High-speed _ _ S S S J— — — J—
S 15 | 200 |2SC4667 25C3437
High-speed S S R — — — — — —
Sl 200 | 50 2SC3138 | 2SA1255
High withstand _ _ _ - - — — N N
voltage capabilty 300 | 100 2SC4497 | 2SA1721
swobe | 10 |3000) — | — [escsme) — | — | — | — | — | — | — | —
2 1 1.6x1.2
Package Size 20x1.25@3 pins) [22%15| 29153 pins) | (5 pins) | 2.0 x 1.25 (5 pins) 2.9 % 1.6 (5 pins)
(& i) Flat lead

[ New product

@: Independent point symmetry arrangement
[J: Independent parallel arrangement

X: Cascade arrangement

: Emitter common arrangement

A: Base common arrangement

10



Transistors
fs6 ES6 uUs6 SM6
o VcEo Ic (SOT-563) (SOT-363, SC-88) (SOT-26, SC-74)
Classification ™) | (ma)
NPN PNP  |PNP+NPN| NPN PNP |PNP+NPN|  NPN PNP  [PNP+NPN| NPN PNP  |PNP +NPN
¢} [0 0 6] o) o o) o)
HNICO1FE |HN1AOIFE| —— |HN1COLFU|HNIAOIFU|HN1BO1FU|HN1CO1F |[HN1AO1F |HN1BO1F
i e i R R v o HN2C0LFU [ HNLBO4FU x x
General- X x X —
il i ) § FIN3C67FE HN2AO1FE | HN1BOAFE KIN3CE6FU HN2AO1FU fiN3BO2FU HN3AS56F |HN3BO1F
50 | 100 |HNIC26FS|HNIA26FS|HN1B26FS| _ _ . . o . - .
HN2C26FS | HN2A26FS
X X
— — — — — — — — — |HN3C51F |HN3A51F| —
Low-noise | 120 | 100
o
30 | 500 — — — — — = = = = — — |HN1BO4F
General-
purpose O o)
50 | 500 — — — — — — = = — |HNICO7F |HN1AO7TF| —
@)
12 | 400 — — — |HNICO5FE| — = — — e — — —
Low
saturation 12 | 500 _ _ _ _ _ _ _ _ _ _ _ _
@)
15 | 800 — — — — — — = = = — |HN1AO2F| —
25 | 800 = = - - - - — — = = - -
High current
30 | 800 | — — — | — — — | — — | — — — —
High withstand _ _ _ _ _ _ . . _ _ _ _
voltage capability G || st
High hFE 50 | 150 — — — — — — — — — — — —
o) o
Muting 20 | 300 - — — — — — |HNICO3FU| — — [HNICO3F| — —
High-speed _ _ _ S S _ J— J— — — —
switching | +° | 200 HN3C61FU
High-speed | 599 | 59 — _ _ _ _ _ _ _ _ _ _ _
switching
High withstand _ S - — — —
voltage capability 300 | 100 _ _ _ _ _ _
S0 S NN R ) [ | | | | N | -
Package Size 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)

"1 New product  *: Under development
@®: Independent point symmetry arrangement
[J: Independent parallel arrangement

X: Cascade arrangement

: Emitter common arrangement

A: Base common arrangement

11



2. Small Signal

- 2.2 Bias Resistor Built-in Transistors (BRTs) —

(NPN/PNP)
General-Purpose Type
_|vceo 50
Ratings Ic (mAEV) 100
Package VESM TESM ESM SSM USM S-MINI ESV usv SMV
(SOT-723) (SOT-490, SC-81) | (SOT-416, SC-75) | (SOT-323, SC-70) | (SOT-346,SC-59) |  (SOT-553)  |(SOT-353, SC-88A)| (SOT-25, SC-74A)
Polarity NeN | pne | neN [ PNP | NPN [ PNP [ NN [ PNP [ NPN [ PNP [ NPN [ PNP | NPN | PNP [ NPN | PNP | NPN [ PNP

Internal resistors = I=| = =
“ Eiar
I=p=p=] ===

(Emitter-common)

R1 R2
4.7 4.7 | RN1101FV |RN2101FV | RN1101FT | RN2101FT |RN1101F [RN2101F | RN1101 | RN2101 | RN1301 | RN2301 | RN1401 | RN2401 |RN1701JE|RN2701JE| RN1701 | RN2701 | RN1501 | RN2501
10 10 RN1102FV | RN2102FV | RN1102FT | RN2102FT |RN1102F |RN2102F | RN1102 | RN2102 | RN1302 | RN2302 | RN1402 | RN2402 |RN1702JE|RN2702JE| RN1702 | RN2702 | RN1502 | RN2502
22 22 RN1103FV | RN2103FV | RN1103FT | RN2103FT |RN1103F |RN2103F | RN1103 | RN2103 | RN1303 | RN2303 | RN1403 | RN2403 |RN1703JE|RN2703JE| RN1703 | RN2703 | RN1503 | RN2503
a7 47 RN1104FV | RN2104FV | RN1104FT | RN2104FT |RN1104F |[RN2104F | RN1104 | RN2104 | RN1304 | RN2304 | RN1404 | RN2404 |RN1704JE|RN2704JE| RN1704 | RN2704 | RN1504 | RN2504
2.2 47 RN1105FV | RN2105FV | RN1105FT | RN2105FT |RN1105F |RN2105F | RN1105 | RN2105 | RN1305 | RN2305 | RN1405 | RN2405 |RN1705JE|RN2705JE| RN1705 | RN2705 | RN1505 | RN2505
4.7 47 RN1106FV | RN2106FV | RN1106FT | RN2106FT |RN1106F |[RN2106F | RN1106 | RN2106 | RN1306 | RN2306 | RN1406 | RN2406 |RN1706JE|RN2706JE| RN1706 | RN2706 | RN1506 | RN2506
10 47 RN1107FV | RN2107FV | RN1107FT | RN2107FT |RN1107F |RN2107F | RN1107 | RN2107 | RN1307 | RN2307 | RN1407 | RN2407 |RN1707JE|RN2707JE| RN1707 | RN2707 | RN1507 | RN2507
22 47 RN1108FV | RN2108FV | RN1108FT | RN2108FT |RN1108F |RN2108F | RN1108 | RN2108 | RN1308 | RN2308 | RN1408 | RN2408 |RN1708JE|RN2708JE| RN1708 | RN2708 | RN1508 | RN2508

47 22 RN1109FV | RN2109FV | RN1109FT | RN2109FT |RN1109F |RN2109F | RN1109 | RN2109 | RN1309 | RN2309 | RN1409 | RN2409 |RN1709JE|RN2709JE| RN1709 | RN2709 | RN1509 | RN2509
4.7 o RN1110FV | RN2110FV | RN1110FT | RN2110FT |RN1110F |RN2110F | RN1110 | RN2110 | RN1310 | RN2310 | RN1410 | RN2410 |RN1710JE|RN2710JE| RN1710 | RN2710 | RN1510 | RN2510
10 sl RN1111FV | RN2111FV | RN1111FT | RN2111FT |RN1111F |RN2111F | RN1111 | RN2111 | RN1311 | RN2311 | RN1411 | RN2411 |RN1711JE|RN2711JE| RN1711 | RN2711 | RN1511 | RN2511
22 o RN1112FV | RN2112FV | RN1112FT | RN2112FT |[RN1112F |RN2112F | RN1112 | RN2112 | RN1312 | RN2312 | RN1412 | RN2412 RN2712JE

47 o RN1113FV | RN2113FV | RN1113FT | RN2113FT |RN1113F |RN2113F | RN1113 | RN2113 | RN1313 | RN2313 | RN1413 | RN2413 RN2713JE

1 10 RN1114FV | RN2114FV | RN1114FT | RN2114FT |RN1114F |RN2114F | RN1114 | RN2114 | RN1314 | RN2314 | RN1414 | RN2414 RN2714

2.2 10 RN1115FV | RN2115FV | RN1115FT | RN2115FT |[RN1115F |RN2115F | RN1115 | RN2115 | RN1315 | RN2315 | RN1415 | RN2415
4.7 10 RN1116FV | RN2116FV | RN1116FT | RN2116FT |RN1116F |[RN2116F | RN1116 | RN2116 | RN1316 | RN2316 | RN1416 | RN2416
10 4.7 | RN1117FV |RN2117FV | RN1117FT | RN2117FT |RN1117F |RN2117F | RN1117 | RN2117 | RN1317 | RN2317 | RN1417 | RN2417
47 10 RN1118FV |RN2118FV | RN1118FT | RN2118FT |RN1118F |RN2118F | RN1118 | RN2118 | RN1318 | RN2318 | RN1418 | RN2418
1 o RN1119FV | RN2119FV
100 100 | RN1130FV |RN2130FV | RN1130FT | RN2130FT |RN1130F [RN2130F
100 o RN1131FV | RN2131FV | RN1131FT | RN2131FT |[RN1131F |RN2131F
200 o) RN1132FV | RN2132FV | RN1132FT | RN2132FT |RN1132F |RN2132F

] New product
Low Saturation Type
Rating Veeov) 20
Ic(mA) 50

Package Name fSM fS6

Polarity NPN PNP NPN x 2 PNP x 2 NPN x 2 PNP x 2 NPN + PNP

Resistor(kQ) &3 =

R1 R2 =] =] =] =]
4.7 4.7 RN1101FS RN2101FS RN1961FS RN2961FS RN1901FS RN2901FS RN4981FS
10 10 RN1102FS RN2102FS RN1962FS RN2962FS RN1902FS RN2902FS RN4982FS
22 22 RN1103FS RN2103FS RN1963FS RN2963FS RN1903FS RN2903FS RN4983FS
47 47 RN1104FS RN2104FS RN1964FS RN2964FS RN1904FS RN2904FS RN4984FS
2.2 47 RN1105FS RN2105FS RN1965FS RN2965FS RN1905FS RN2905FS RN4985FS
4.7 47 RN1106FS RN2106FS RN1966FS RN2966FS RN1906FS RN2906FS RN4986FS
10 47 RN1107FS RN2107FS RN1967FS RN2967FS RN1907FS RN2907FS RN4987FS
22 47 RN1108FS RN2108FS RN1968FS RN2968FS RN1908FS RN2908FS RN4988FS
47 22 RN1109FS RN2109FS RN1969FS RN2969FS RN1909FS RN2909FS RN4989FS
4.7 0 RN1110FS RN2110FS RN1970FS RN2970FS RN1910FS RN2910FS RN4990FS
10 0 RN1111FS RN2111FS RN1971FS RN2971FS RN1911FS RN2911FS RN4991FS
22 0 RN1112FS RN2112FS RN1972FS RN2972FS RN1912FS RN2912FS RN4992FS
47 0 RN1113FS RN2113FS RN1973FS RN2973FS RN1913FS RN2913FS RN4993FS

[ New product

12



(NPN/PNP)

General-Purpose Type
. Vceo (V) 50
Ratings Ic (mA) 100
ES6 US6 SM6
Package (SOT-563) (SOT-363, SC-88) (SOT-26, SC-74)
Polarity PNP x 2 PNP+NPN [NPN+PNP[NPNx2[ PNPx2| NPN [ PNP [ NPN | PNP [PNP+NPN[NPN+PNP| NPN | NPN | PNP [PNP+NPN
Internal resistors [E:I Ezz Ezg [ﬁ] I:E:I [ﬁ] S I:E:I
. [E] @ [E] [ﬁ] [E]
R1 R2 (:,?g; ty);)e) ical \:vray.\y,pe) ical ;rra;t;pe) ) (V\g:'rrrao;—ti%ige (Point-symmetrical array type) (I\girrrraoyr—li;r:)aeg);e (Point-symmetrical array type)
4.7 4.7 | RN1901FE |RN2901FE | RN4901FE | RN4981FE | RN1961FE | RN2961FE | RN1901| RN2901 | RN1961 | RN2961 | RN4901 | RN4981 RN1601 | RN2601 | RN4601
10 10 RN1902FE [RN2902FE | RN4902FE | RN4982FE | RN1962FE | RN2962FE | RN1902| RN2902 | RN1962 | RN2962 | RN4902 | RN4982 RN1602 | RN2602 | RN4602
22 22 RN1903FE |[RN2903FE | RNA903FE | RN4983FE | RN1963FE | RN2963FE | RN1903| RN2903 | RN1963 | RN2963 | RN4903 | RN4983 RN1603 | RN2603 | RN4603
47 47 RN1904FE [RN2904FE | RNAQOAFE | RN49BAFE | RN1964FE | RN2964FE | RN1904| RN2904 | RN1964 | RN2964 | RN4904 | RN4984 RN1604 | RN2604 | RN4604
2.2 47 RN1905FE |RN2905FE | RN4905FE | RN4985FE | RN1965FE | RN2965FE | RN1905| RN2905 | RN1965 | RN2965 | RN4905 | RN4985 RN1605 | RN2605 | RN4605
4.7 47 | RN1906FE |RN2906FE | RN4906FE | RN4986FE | RN1966FE | RN2966FE | RN1906 | RN2906 | RN1966 | RN2966 | RN4906 | RN4986 RN1606 | RN2606 | RN4606
10 47 RN1907FE |[RN2907FE | RNA907FE | RN4987FE | RN1967FE | RN2967FE | RN1907| RN2907 | RN1967 | RN2967 | RN4907 | RN4987 RN1607 | RN2607 | RN4607
22 47 RN1908FE [RN2908FE | RNA90SFE | RN498BFE | RN1968FE | RN2968FE | RN1908| RN2908 | RN1968 | RN2968 | RN4908 | RN4988 RN1608 | RN2608 | RN4608
47 22 RN1909FE |RN2909FE | RN4909FE | RN4989FE | RN1969FE | RN2969FE | RN1909| RN2909 | RN1969 | RN2969 | RN4909 | RN4989 RN1609 | RN2609 | RN4609
4.7 o RN1910FE |RN2910FE | RN4910FE | RN4990FE | RN1970FE | RN2970FE | RN1910| RN2910 | RN1970 | RN2970 | RN4910 | RN4990 RN1610 | RN2610 | RN4610
10 =) RN1911FE [RN2911FE | RN4911FE | RN4991FE |RN1971FE | RN2971FE | RN1911| RN2911 | RN1971 | RN2971 | RN4911 | RN4991 RN1611 | RN2611 | RN4611
22 oo RN4612
47 ) RN1973 RN1673
1 10
2.2 10 RN2975
4.7 10
10 4.7
47 10
100 | 100
100 oo
200 oo
[ New products
(NPN/PNP)  Muting Switch Type
High Current Muting ~ |Veeo (V) 20
Ratings
~ |Veeo (V) 12 50 20 Ic (mA) 300
Ratings
Ic (mA) 500 800 300 Package SMV
USM S-MINI S-MINI Polarity NPN x 2
Package | (50T-323, SC-70) MINI (SOT-346, 5C-59) | MINI 1501315 5055) = =
Polarity NPN [ PNP [ NPN [ PNP | NPN [ PNP [ NPN | NPN Internal resistors
(NPN) c (PNP) € € e
Internal resistors R1 R1 R1 Rl | R2 (Emitter-common)
(k) B B B 22 | o RN1544
R2 R2
RL | R2 E E E High hFE Type
1 1 RN1321A | RN2321A | RN1221 | RN2221 | RN1421 [RN2421 Ratings Veeo (V) 40/-30
22 | 22 |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
1 | 10 |RN1326A|RN2326A | RN1226 | RN2226 | RN1426 | RN2426 '"terna(‘:(g)s's“’rs [ﬁ] [ﬁ] @
2.2 | 10 |RN1327A |RN2327A | RN1227 | RN2227 |RN1427 | RN2427
5.6 oo RN1241 | RN1441 R1 R2 (Mirror-image array type) (Point-symmetrical array type)
10 | oo RN1242 | RN1442 47 | oo RN1970HFE RN2970HFE RN4990HFE
22 | oo RN1243 | RN1443 10 | oo RN1971HFE RN2971HFE RN4991HFE
22 | oo RN1244 | RN1444 22 | oo RN1972HFE RN2972HFE RN4992HFE

[ New product
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FETs

- 3.1 MOSFETs for DC-DC Converter (Under 3 W class) Applications _

Toshiba has developed very small package MOSFETSs suitable to make small DC-DC converter for portable
equipment. We offer various new products to meet customer needs.

B General DC-DC converter circuit

<Up converter> <Down converter>

VoD j
PWM

Signal

VDD

PWM 5
Signal S di-
PWM ISignaI (Syn_c_hropous e
rectification)

PWM
(Synchronous rectification) ]

B Device characteristics required to improve efficiency

ON Time is Long Reduce
.o N L Ron T
Load current is Big On resistance loss S
‘ trade-off
Reduce

High frequency of operation Switching loss Low Capacitance Type
Gate drive loss

B Load Map of development (~To offer the products suitable for the various operating condition)

Nch MOSFET Pch MOSFET
1000 D 1000 s
—~ ~ N S
] a N 3
£ E TN
s IS ‘\\ S . s N -
14 N S o \ S
o “ 0) . \‘
e \ . 3] .
& 100 N s g 100 = s
R g %) e
4 TN 8 o ]
zZ ‘\ M3 = . < _
() N .03 (@) B -'03
RN 5
/N MK
1 N'oa J Y04
e 05
10 05 10 :
10 100 1000 10000 10 100 1000 10000
Input capacitance Ciss (pF) Input capacitance Ciss (pF)

14



M Line-up
Very Low ON-Resistance Devices

Fabricated with Toshiba’s submicron process technology, the devices achieve low ON-resistance of 100 mQ or less in

an SC-88 (SOT-363) package. MOSFET
Pbp . VDss ID Rbs(oN) (m€) Max Ciss (pF) Typ.
Part Number Package | () |Polarity | (v) A) Ves=4.0 V Ves=25V VGs=2.0V | Vps=10 V(15 V)
SSM6K18TU UF6 05 | nech 20 4.0 40 54 1100
SSM3K14T TSM 0.7 30 4.0 67 - (460)
*SSM6J21TU UF6 0.5 -12 -3.0 50 88 - 1300
*SSM6J50TU UF6 05 | P-ch -20 2.5 64 100 205 800
SSM3J13T TSM 0.7 -12 -3.0 70 95 180 890

*: New product

Fast Switching Devices
The devices exhibit fast switching speed with improved trade-off between ON-resistance and Gate switch charge.

20 0.9

MOSFET SBD
Pbp . \/Dss D RDs(oN) (m€2) Max Ciss (pF) Typ. | VR lo VF (V) Max
Part Number Package | () |Polaity| (v) | (A) [Ves=4.0V|Ves=2.5V|Vbs=10V(15V)| V) | (A [1F=05A (03 A)
SSM6K08FU sotaewsess | 0.3 20 | 16 105 140 306
*TPCP8AAL PS8 1.0 20 | 16 105 140 306 25 | 07 | 0.41
SSM3KO01T TSM 0.7 30 | 32 120 150 152
*SSM5H05TU UFV 0.5 20 | 15 160 220 125 12 | 05 0.43
*SSM5H08TU UFV 0.5 20 | 15 160 220 125 20 | 05 (0.45)
*SSM6K22FE e 0.5 20 1.4 170 230 125
SSM6K30FE Sreer 0.5 | N-ch 20 1.2 430 = 60
*SSM6K31FE S22 0.5 20 1.2 550 — 36
*SSM5H07TU UFV 0.5 20 [ 12 550 - 36 12 [ 05 | 0.43
SSM3K12T TSM 0.7 30 | 3.0 175 = (120)
SSM3K02T TSM 0.7 30 | 25 200 250 115
SSM6K07FU sotaasess | 0.3 30 | 15 220 - (102)
SSM5H01TU UFV 0.5 30 | 14 450 = (106) 20 | 05 |  (0.45)
SSM3J14T TSM 0.7 30 | -2.7 170 = (413)
*SSM5G09TU UFV 0.5 -12 | -15 130 200 550 12 | 05 0.43
SSM5G02TU UFV 0.5 -121| -1’0 160 240 310 12 | 05 0.43
*SSM6J23FE e 0.5 12 | -1.2 182 260 550
SSM5G04TU UFV 0.5 -12 | -1.0 240 420 170 12 | 05 0.43
*TPCPSBA1 PS8 10 | pch | -20 | -1.3 180 260 370 25 | 07 0.41
SSM6J08FU sorvsases | 0:3 20 | -1.3 180 260 370
SSM6J06FU sordsaeees | 0.3 -20 | -0.65 500 700 160
SSM3J01T TSM 0.7 -30 | -1.7 400 600 240
SSM3J02T TSM 0.7 -30 | -15 500 700 150
SSM5G01TU UFV 0.5 -30 | -1.0 800 - (86) 20 | 05 | (0.45)
SSM6J07FU sotdsaeees | 0.3 -30 | -0.8 800 - (130)
*: New product, **: Under development
Toshiba offers Schottky barrier diodes suitable for your applications, along with MOSFETSs.
Single Schottky Barrier Diode
Low VF devices are offered in a small package.
VR lo VF (V) Max
Part Number Package (V) (A) IF=0.3 A IF=0.5 A IF=0.7 A
1S5404 Qo 20 0.3 0.45 -
CUS01 US-FLAT 30 1.0 = 0.37
CUS02 US-FLAT 30 1.0 = 0.45
B Package Dimensions
Unit: mm
(505533 US-FLAT HTSM UFV (s6T5%9) (SOTEEC 5 UF6 PS8
T oF 5 S RN =i Ay F_ann A F(1TT T e ——
V][] e 1) ) ) e ) ) S
AR e Cp— T e uuu»l_l‘ =S FW
4’:—»‘ ‘0‘ |t 4‘;—>>l—‘¢ ’M‘ 16 055 - | 444 Y oo

125'9206+0.1




- 3.2 MOSFETs for Power Management Applications _

Load Switch Application Circuit Example

Main Switch (Pch)

- -

s
7
4 )
>~ y
> . .

VIN

AAA
v
I |
[y

For Drive (Nch)
On/Off =

1
New Products SSM6J51TU

Very low ON-resistance and low voltage gate driving for load switch application
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B Features B Package Dimensions
Package: SOT363 equivalent Ta=25°C, Ip=300mA
* Low on resistance 0.15 ‘ ‘ [ ‘ Unit: mm
Ron =54 mQmax @-2.5V SSM6J21TU
\\ 50% decrease @-1.5V T
Ron = 68 mQmax @-1.8V = 010 —
<) \7’
« Low voltage gate drive s R4 8 CJ
Ron = 150 mQmax @Ves=-15V = 005 \ .
Go.l productsssiw?ﬁlgwgld (2021size) [08)] ‘ ‘ 0.2 H b
0.00 ‘ : ‘ ‘ ‘ : 2.0 0.7
1.3 15 1.7 1.9 2.1 2.3 25 2.7 e a
Ves (V)
This graph data is reference. Pp=08W
M Line-up
<Single Type> P-ch MOSFETSs (for Main Switch)
Pp . Vbss Ip RbDs(oN) Max (mQ
Part Number Package w) | PolRiy |y | (A Ves=-4V (45V) eom 2.5(\/ ) Ves=-15V (1.8 V)
SSM6J07FU USs6 0.3 -30 | -0.8 800 (1600) =
SSM3J14T 30 | 26 (145) Z -
SSM3J01T TSM 0.7 30 | -1.7 400 600 =
SSM3J02T -30 -1.5 500 700 —
TPC6102 VS6 2.2 -30 | -2.7 (110) 160 (300)
TPCF8104 VS8 2.5 -30 -6 (38) = -
*SSM6J26FE 20 | -05 230 330 (980)
*SSMBJ25FE | —o0(o0T563) | 05 20 | -05 260 430 =
SSM6J50TU UF6 0.5 20 | -25 (64) 100 _
SSM6J06FU U3 oA 20 |-0.65 500 700 =
SSM6J08FU P-ch 20 | -1.3 180 260 =
TPC6105 20 | 27 (110) 160 (300)
TPC6101 VS6 2.2 20 | 45 (60) 100 -
TPC6104 20 | -55 (40) 60 (120)
TPCF8103 vss 1.0 20 | -2.7 (110) 160 (300)
TPCF8102 1.0 -20 -6 (30) 41 (90)
*SSM6J23FE | ES6(SOT-563) | 0.5 -12 | 1.2 210 140 -
*SSM6J51TU e 05 -12 | -4.0 - 54 180
*SSM6J21TU ) -12 | -3.0 50 88 -
SSM3J13T TSM 0.7 =1200[IEsio 70 95 _
TPC6103 VS6 2.2 -12 | -55 (35) 55 (90)
TPCF8101 VS8 2.5 12 -6 (28) 40 (85)

* New products




<2inl1 Type> P-ch x 2 MOSFETs

Pp . VDss Ip Rbs(on) Max (m£2)

Part Number Package w) | Poliy | Ty | a) Ves= -4V (45V) Ves=25V Ves=1.8V
SSM6P26FU UFG 05 -20 -0.5 230 330 980
SSM6P25FU ' -20 -0.5 260 430 =
TPCF8301 P-ch x 2 -20 -2.7 (110) 160 300
TPCF8302 VS6 2.2 -20 -3 (59) 95 —
TPCF8303 -20 -3 (58) 87 250

<2inl1 Type> P-ch/N-ch MOSFETs
Pp . VDss Ip RDs(oN) Max RDs(oN) Max RbDs(oN) Max
Part Number Package W) Polarity ) A) ) Vos (V) ) Ves (V) ) Ves (V)
-20 -0.5 0.15 -4.0 0.22 -2.5 0.39 -1.8
*%
SnETY UFe oF 20 0.05 - 4.0 10 25 - -
~ |pch+N<ch| -12 | -1.0 0.16 -4.0 0.24 25 — -
SR Load Switch | 20 0.05 — 4.0 10 2.5 - -
-12 -5.5 0.038 -4.0 0.058 -2.5 0.103 -1.8
TPCP8401 PS8 1.0 20 01 3 2.0 2 25 — —
P-ch -30 -3.2 0.072 -4.0 0.105 -2.5 — —
TPCF8402 R 2 N-ch 30 4 0.05 4.0 0.077 2.5 - —
P-ch -30 -3.4 0.072 -4.0 0.105 -2.5 - -
TPCP8402 A e N-ch 30 4.2 0.05 4.0 0.077 2.5 — —
P-ch -20 -0.5 260 -4.0 430 -2.5 - -
*
selialal UF6 05 ™ Neh | 30 | 05 | 145 45 180 25 - -
P-ch -20 -0.5 230 -4.0 330 -2.5 980 -1.8
*
SElilELiory UFe 05 ™Nen | 20 |05 | 145 4.0 190 25 395 18
" P-ch -20 -0.5 260 -4.0 430 -2.5 = =
Sl UFé 0.5 N-ch 20 0.5 145 4.0 190 2.5 395 1.8
*: New products **: Under development
B Package Dimensions
Unit: mm
ES6 US6 = u _
(SOT-563) UF6 (SOT-363)(SC-88) U Ve Vg P

5 0ono
nnoamno allts
©O |~ H :
aia Nl
B— | _—

i
Zzi
M|

Jf

2.8

R EE—
16

O

a [ |
w.[w.
e

o ﬁuuu

2.8

} el =

24
b

2o- I I
16 0.55 21 0.7 J—l‘ f 25 ! 1 f 2 T 1 TT’ 4‘;—> 4_‘*
2.1 0.9 . 7 . 0.7 0.8 29 0.8
B N-ch MOSFET Line-up
<Single Type> N-ch MOSFETSs (for Drive)
Vbss | Vess Ip Vth RDs(on) Max (€2) Ciss Typ
Part Number Package V) (V) (A) V) Ves=4V Ves=25V Ves=15V (pF)
SSM3K15FV - 30 +20 | 01 |0.8tol5 4 7 = 7.8
SSM3K16FV 20 +10 | 0.1 |06tol.1 3 4 15 9.3
(SOT-723)
SSM3K04FV 20 10 0.1 [0.7t01.3 = 12 = 11.0

B Package Dimensions

VESM Unit: mm
(SOT-723)

|

0.5

17
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Single type

Maxmum Ratings Package Unit: mm
miuf — — RDs(oN)
2 & H-I S < ol ster S181 Typ.(Max)
% Vbss | Vess | Ip 1 - — ‘ o == o= Vth
: ’ . : GS
S-MINI USM SSM ESM(SOT-490) TESM VESM(SOT-723) @ | v
(SOT-346) (SOT-323) (SOT-416) (160807) (140806) (120805)
20 | 10 | 100 - - - SSM3KO3FE | SSM3KO03TE | SSM3K0O3FV | 0.7t013 | 4(12) | 2.5
20 10 | 100 - *SSM3KO04FU | *SSM3K04FS [*SSM3K04FE - *SSM3KO04FV | 071013 | 4(12) | 2.5
20 | +10 | 100 — SSM3K16FU | SSM3K16FS = SSM3K16TE | SSM3K16FV | 0.6t0o1.1 | 2.2(5) | 2.5
20 | +12 | 400 — SSM3KO05FU - — — _ 0.6t01.1 |0.85(1.2) 2.5
30 | +20 | 100 SSM3K15F | SSM3K15FU | SSM3K15FS — SSM3K15TE | SSM3K15FV | 0.8t015 | 4(7) | 25
N-ch| 30 | +20 | 200 2SK2009 - - - - - 05t015 [1.2(2.0)| 2.5
30 +20 | 400 — SSM3K09FU = = - - 11t01.8 |0.8(1.2)| 4
50 +7 100 - SSM3K17FU — — — — 09to 1.5 | 22(40) | 2.5
50 | 10 | 50 2SK1826 2SK1827 _ _ _ _ 0.8t025 | 20(50) | 4
60 | +20 | 200 2SK1062 _ _ _ _ _ 2.0t035 |0.6(1.0)| 10
60 | +20 | 200 _ SSM3K7002FU - — _ — 1.0t02.5 |2.2(3.3)| 4.5
-20 | +10 | -100 - SSM3J16FU | SSM3J16FS - SSM3J16TE | SSM3J16FV |-06to-1.1] 8(12) | -2.5
20 | #12 |-200 — SSM3J05FU - — _ _ -0.6t0-1.1|3.2(4.0)| -2.5
-30 | 20 | -100 | SSM3J15F SSM3J15FU | SSM3J15FS - SSM3J15TE | SSM3J15FV |-11t0-1.7]1.4(32) | -2.5
P-ch| -30 | £20 | -200 2SJ305 - — = = = -05t0-1.5| 2.4(4) | -2.5
-30 | +20 |-200 _ SSM3J09FU _ _ _ _ -1.110-1.8(3.3(4.2)| -4
-50 +7 -50 2SJ343 2SJ344 — — — — -0.8t0-2.5| 20(50) | -4
60 | +20 | -200 257168 — — _ _ _ -20t0-35| 1.8(2) | -10
**: Built-in 1-MQ gate-source resistor
2-in-1 type
Maxmum Ratings Package Unit: mm
Hi Q -!7 & ol o o o RDs(0N)
ghl _JREL RS BB
—= | Vbss | VGess | Ip Vth Component
M| W |m 20 29 NEW i NEW i W) Devices
us6 USV(SOT-353) ) ESV(SOT-553) v
(SOT-363) (212509 5 pins) (1E631‘°"2(§505T65?2) (1612055 5 pins) @ @(V)GS
(212509 6 pins) source common p source common
50 | 10 | 50 HN1KO04FU _ _ _ 0.8102.5 | 20(50) 4 | 2SK1827x2
20 10 | 100 — _ SSM6NO3FE SSM5NO3FE | 0.7t0 1.3 | 4(12) 2.5 | SSM3KO3FEx2
20 | 10 | 100 | *SSM6NO4FU _ _ _ 07t01.3| 4(12) | 25 |SSM3K04FUx2
20 | 10 | 100 HN1KO6EU _ _ _ 0.5t01.5 |3.5(6.0)| 2.5 |2SK2037x2
N-ch 20 | £10 | 100 SSM6N16FU SSM5N16FU SSM6N16FE SSM5N16FE | 0.6to 1.1 | 2.2(5) 2.5 | SSM3K16FUx2
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
20 | +12 | 400 | SSM6NOSFU SSM5NO5FEU _ _ 0.6t01.1(0.85(1.2) 2.5 |SSM3KO5FUX2
30 | 420 | 400 | SSM6NO9FU — — — 11t01.80.8(1.2)| 4 |SSM3K09FUx2
-20 -100 SSM6P16FU SSM5P16FU SSM6P16FE SSM5P16FE |-0.6t0-1.1| 8(12) -2.5 | SSM3J16FUx2
-20 | #12 | -200 | SSM6PO5FU SSM5P05FU — _ -0.6t0-1.1/3.2(4.0)| 25 |SSM3J05FUx2
-30 -100 SSM6P15FU SSM5P15FU SSM6P15FE SSM5P15FE  |-1.1t0-1.7| 14(32) | -2.5 | SSM3J15FUx2
-30 | +20 | -200 | SSM6EP0O9FU _ _ _ -1.1t0-1.8/3.3(4.2)| 4 |SSM3J09FUx2
50 10 50 0.8t0 2.5 | 20(50) 4 2SK1827
o -20 -7 -50 HN1LO3FU - - - -0.5to0 -1.5| 20(40) -2.5 | +2SJ346
-C
20 +12 | 400 0.6t01.1 [0.85(1.2)) 2.5 | SSM3KO5FU
20 | £12 | 200 | S°M6LOSFU -~ -~ -~ -0.6t0-1.1/3.2(4.0)| -2.5 |+SSM3J0O5FU
30 +20 | 400 1.1t0 1.8 | 0.8(1.2) 4 SSM3K09FU
-30 | +20 | -200 e - - - -11t0-1.8/3.34.2)| 4 |+SSM3J09FU
20 +10 | 100 0.6to1.1| 2.2(5) 2.5 | SSM3K16FS
-20 | +10 | -100 -~ -~ Sl A= - 0.6t0-1.1| 8(12) | -2.5 | +SSM3K16FS

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




. 3.4 J-FET for ECM Applications _

Toshiba has developed the small package which met the request of the ECM market.

B New world wide smallest package for very thin ECM

Current Smallest WIRiE G
VESM2(1212028) NEW TESM3(14120395) (Bafice)
0.32 0.32 +0.05
s - e
o i N i G
(<38 oy
© o~ o o
o =i + +
0 o
o —
08 _01 0.22+0.05 [ : =
0.20 | . 08 0.1 .22+ 0. 9+0. 0.1+0.05
ETIN + 0.3 (max) + 0.395 + 0.03
| \ | | ==
Image of internal constructon Image of internal constructon
Unique
Iﬂl - Iil
H Line-up (for ECM applications)
Polarit Part Number VGDo | Ipss (WA) | Yfs | Ciss
Y TEsm2 TESM3 VESM2 | V) Min  [vps (v)[ves (v)| (MS)  [vos (v)[ves (v)| PF) [veo (v) | f (MHz)
Nch | 2SK3376TT | 2SK3376TK | 2SK3376TV| -20 |80t0480 | 2 0 0.7 2 0 5.5 2 0
Nch | 2SK3582TT | 2SK3582TK | 2SK3582TV| -20 |80 to 300 2 0 0.55 2 0 3.6 2 0
Nch | 2SK3857TT | 2SK3857TK | 2SK3857TV| -20 [140t0 350| 2 0 0.9 2 0 3.5 2 0
B Package Dimensions
Unit: mm
TESM2 TESM3 VESM2
14 ‘ 0.54+0.05 14 ‘ 0.395+0.03 12 ‘ 0.28+0.02
B Line-up (standard type)
Polarity (ssémk) (ngs-gAm) (S%#—\és) (ngS-\sfss) VensHlcIPoN EInsS E res as [SS i ES RV s RV as (%r;s) Vos | f Marking
(SC-59) | (SC-70) | (SC-74A) | (sC-g8a) | (V) [MAYIMW)] - (MA) | (ol MS) oy Ly [(Typ) | ) | vz
Nch |2SK208|2SK879 — — -50| 10|100 |0.3to6.5| 10| O |1.2(Min)| 10| O 2.6 10 1 Ja
Pch [2SJ106|2SJ144| — — 50| -10|100 |-1.2t0-14| -10| O | 1(Min) | -10| O | 36 |-10| 1 vO
Nch |2SK209|2SK880| 2SK2145| 2SK3320| -50| 10|100|1.2t0 14| 10| 0 |15(yp)| 20| 0 | 3 | 10| 1 X0
Nch |2SK368| — — — | -100| 10|100 |0.6t06.5| 10| O |46(Typ)| 10| O | 3 10| 1 KAD
Alphbetic characters of marking prefix indicates Ipss rank.
B Package Dimensions
S-MINI USM SMV usv Unit: mm

(SOT-346)(SC-59)

5 _
—
29 ‘

(SOT-323)(SC-70)

kL
2.0 ‘ -

(SOT-25) (SC-74A)

(SOT-353)(SC-88A)
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Very Small Package Solution for Diodes. fSC / sESC package

Features

» Very small package fSC = 1.0 x 0.6 mm* (*: Include outer lead) sESC = 1.4 x 0.6 mm* (*: Include outer lead)
 Very thin package fSC Hight = 0.50 mm max sESC Hight = 0.55 mm max

Comparison of Package Size

Schottky Barrier Diodes

Part Number Rating Electrical Characteristics

fSC SESC Vg (V) Ir (A) Ve (V) Max. @Ie(A) IR (HA) @ Vr (V)
1SS416 | 1SS418 30 0.1 0.5 0.1 50 30
1SS417 | 1SS419 40 0.1 0.62 0.1 5 40
1SS413 20 0.05 0.55 0.05 0.5 20

Diode for Protection against ESD
Part Number Vz (V) Ir (UA) Cr (pF)
fSC SESC Typ. @ Iz (mA) Max @ Vg (V) Typ. @ Vg (V)

DF2S5.6FS DF2S5.6S 5.6 5 10 1 40 0

DF2S6.2FS DF2S6.2S 6.2 5 1 3 32 0

DF2S6.8FS DF2S6.8S standard 6.8 5 0.5 5 25 0

DF2S8.2FS DF2S8.2S type 8.2 5 0.5 6.5 20 0

DF2S12FS DF2S12S 12 5 0.05 9 15 0

DF2S16FS DF2S16S 16 5 0.5 12 10 0

DF2S24FS DF2S24S 24 5 0.5 19 8.5 0




Bl 4.2 switching Diodes |G

Electrical
Characteristics * o ‘ ' ‘ ] & o
(Ta=25°C) L4 ‘ L 4 0 0 0 * *
Ve | 1o | tr | ESC ESM | SSM | sy | Ese | usc | USM | Usq | usv | USE_ [ SMINI| SMQ | SMV | SM6
>2y| VESM | (SOT-490, | (SOT-416, | o7 > > o (SOT-323, | o >V, | (SOT-363, (SOT-346, | (SOT-24, | (SOT-25, |(SOT-26,
(V) ((mA)| (ns) |(SOD-523) (sc-s1) sC-75) | |(SOT558) | (SOT-563)|(SOD-323) (sc-m) e (sc-59) (SC-61) (SC-74A) (sc-74)
1SS307
30 |100| — @
1SS412 1SS379
N A E
1SS360FV | 1SS360F | 155360 HNLDOLFE 155300 HNADOLU | HNIDOLFU |1SS181 1SS308 | HN1DOIF
1.6 (ml (ml =]
80 | 100
o P&/ Ty == 1 [y == s
1SS361FV|15S361F | 155361 HN1D02 FE 155301 HN4DO2JU | HNIDO2FU |1SS184 1SS309 | HN1DO2F
80 |100| 1.6 . . R
v =5 i ssi iz plrssi
15S362FV* (1SS362) 1SS302 HNLDO4FU | 1SS226
80 |100| 1.6 e
o A A Al | EIA
1SS387 HN2DOLJE 1SS352 (HN2DOIFU)| 1SS193 (HN2DOLF)
80 (100 1.6
(80) | yP. 1SS382 (HN2D02FU)| 1SS196 |1SS272
HN1DO3FU HNLDO3F
16
80 | 100
i I=si I=si
1SS336
8o [200| 0 @
typ.
153337
6.0
80 | 200
A
155403 | 155370 155250 |1SS306
200100 | 30
1SS397 155311 155399 HN2D03F
400|100 | 500 A 5
typ. @ = 1:| EE
I';Z—EJ B H
155398
400|100 | 200
typ.

] New product

% Under development
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Sl 4.3 schottky Barrier Diodes (sBDs) |

22

Features

Maximum
Ratings

Electrical Characteristics
(Ta=25°C)

VR
V)

lo
(mA)

VE(V)

IR (nA)

L]

L g

@

@

@

L 4

. 4

-

*

Typ.

Max

@I
(mA)

Max

@VR
V)

fsC

SESC

ESC
(SOD-523)

VESM
(SOT-723)

ESM
(SOT-490,
SC-81)

SSM
(SOT-416,
SC-75)

TESQ

ESV

(SOT-553)

ES6
(SOT-563)

Low-
VF

10

100

0.23

0.3

5

0.35

0.5

100

20

10

1SS389

T

HN2S01JE

10

100

0.23

0.3

0.35

0.5

100

20

10

1SS385FV
n]

1SS385F
n]

1SS385
=1

£

)

10

100

0.23

03

0.35

0.5

100

20

10

30

100

20

10

0.38

0.5

100

50

30

1SS416

]

1SS418

g

1SS422

Low-

High-
speed

20

50

0.33

0.38

0.50

0.55

50

0.5

20

1SS413

]

1SS405

g

HN2S03T

Iz

HN2SO03FE

111

Low-
IR

10

50

0.63

1.0

100

0.5

10

Stan-
dard

40

100

0.54

0.6

100

40

1SS388

g

HN2S02JE

40

100

0.54

0.6

100

40

40

100

0.54

0.6

100

40

40

100

10

0.56

0.62

100

40

1SSs417

g

1SS419

g

1SS423

A

High-
VR

80

100

0.56

0.7

100

80

High-
lo,
Low-
VF

20

200

0.5

200

30

1SS424 *

b

30

200

0.52

0.6

200

30

1SS420

1

20

300

0.16

0.22

10

0.38

0.45

300

50

20

High-
lo

20

500

0.50

0.55

500

20

10

100

20

700

0.52

0.65

700

25

30

20

1000

0.46

0.55

1000

25

30

] New product

% Under development




Maximum | Electrical Characteristics
a=25°C)

o ¢« @& & ¢ @& ¢ ¢ e
Features| VR | lo VF (V) IR (UA) i
V) |(ma) oF_laved  usc USM = VSY US6 SMINI SMQ SV6
Typ.|Max| " [Max (SOT-323, (SOT-353, | (SOT-363, | (SOT-346, | (SOT-24, (SOT-26,
» (mA) () | Eee=ezs) sC-70) (SOT-343) | “sc.gen) sc-88) SC-59) SC-61) sC-74)
023/ 03 5 1SS367 1SS395 1SS384 HN2S01FU| 1SS394 1SS391 | HN2SO01F
10 |100 20 | 10
0.35| 0.5 [100 EEB @ @ Ezz] @
02310315 1SS378 HN2S05FU| 1SS377
o i Fi 5 A
0.35| 0.5 |100
Low-
v
’ 02303 5 155372 155374
10 |100 20 | 10
0.35( 0.5 {100
023 — 5|20 | 10
30 {100
0.35( 0.5 (100| 50 | 30
Low- 033 — |1 1SS406 1SS402 HN2S03FU
IR,
High- [ 20|50 [038| — [ 5| 05| 20 E:gl EE
speed 0.50(0.55 50 EIJ
1SS321

"‘l’;”‘ 10 |50 |0.63] 1.0 |100| 05 | 10 ﬁ

1SS357 1SS322 1SS383 HN2S02FU| 1SS294 1SS319

== ==

40 |100|0.54| 0.6 100/ 5 | 40 @ @ |:: 1 Ez] @ 11

HH HH
1SS393 1SS392
40 |100|0.54| 0.6 [100| 5 | 40 @ ﬁ

Stan-

dard 1SS396

40 |100|0.54| 0.6 |100| 5 | 40

B

40 |100 5 | 40
0.56(0.62 100

High-

80 |100(0.56| 0.7 {100| 5 | 80
VR

=
(%]
0
w
S
2]

20 (200 5 |30
0.42| 0.5 |200

High-
lo,
Low-
VF

30 (200 5130
0.52 0.6 |200

016 — | 1 1SS404 | 1SS401 HN2S04JU|HN2S04FU
20 (300(0.22| — 10| 50 | 20 EH
0.380.45 |300 g @ E—;g

20 [ 10

1SS344

20 {500 0.50{0.55 (500

Iy

100 | 20

1SS408

Hilgh' 30 |700(0520.65 |700| 25 | 30 @
1SS349
20 (1000 |0.46 |0.55 [1000| 25 | 30 @

] New product
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Schottky Barrier Diodes

@ I-Vr Characteristics (typ.)
1000 } . —— . —
700 155349 7 7 Typical characteristics
4 _ o
5 7 155408 Ta=25C
500 > 1= |
N &
1SS401 K  rm
300 1SS404 = “
HN2S04FU Ve ,
HN2S04JU / %
’ '’
155416 \// ~— 155420
o 1SS418 [ ,/
s — {:: 155348
70 /1 7/ L ——155417
_ y AR5 4 7 g 1SS419
<E( 50 0 / o, / ~ 7 K >
= 1SS367 / /i j/’ ’,.;_ 4
e 1SS372 - ‘ Ra P 1SS402
30 L4 fo
o %ggg;g s wf 1SS406
S i g K HN2S03FE
> 15s384 , g | » 77188321 | 1HNgsosFU X
° 155385 F ¥ ’ HN2S03T o
g 10 1SS385F — , — |2
= 1SS385FV A AV y4 A s
e 7 155389 1+ 4 7 —~
1SS391 VI + andard »
5 1SS394 7 7 ; AN 1SS294 —
1SS395 + . 1SS319 *
3 HN2S01F f . / f‘—v\\ 1SS322 ;
HN2S01JE i ! 7z 1SS357 .
HN2S01FU . 1 155383 o
HN2S05FU 7 A 155388 -
/ ’" 155392 K
/ ' / o 1SS393 R
1 . P 155396 LN
i = HN2S02FU 7
0.7 ,’ ! Il I’ M HN2S02JE I General diodes
5 /1] 7 [, 4 2]« -~
’ / I _: I I,, : "
') ,'
0.3 / 1 " /l /i :l
'} N
/£ {r
0 0.1 0.2 03 0.4 05 0.6 07

Application Examples of Schottky Barrier Diodes

@ Battery reverse-connection prevention

g

Appli-
cation
equip-
ment

@ Solar cell battery

>

Appli-
cation
equip-
ment

24

Portable Audio, DSCs and

DVC (Camcorders)

Calculators, watches,
personal organizer
and solar radios

Forward Voltage Vg (V)

@ Memory back-up circuits

B!
L4l

Power

supply

circuits

Load

phones

h 4
) S— |
A yemoy

@ DC-DC converters

0.8

Notebook computers,
PDAs and cellular



- 4.4 Zener Diodes

Package @ ‘
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 02CZz2.2 02Dz2.2 015AZ2.2
2.4 02Cz2.4 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 02CZz4.3 02Dz4.3 015AZ4.3
4.7 02Cz4.7 02Dz4.7 015AZ4.7
5.1 02CZz5.1 02Dz5.1 015AZ5.1
5.6 02CZ5.6 02DZ5.6 015AZ5.6
6.2 02CZz6.2 02DZ6.2 015AZ6.2
6.8 02CZ6.8 02DZ6.8 015AZ6.8
7.5 02CZ7.5 02Dz7.5 015AZ7.5
8.2 02CZz8.2 02DZz8.2 015AZ8.2
9.1 02CZz9.1 02DZ9.1 015AZ9.1
10 02CZ10 02DZ10 015AZ10
11 02CZ11 02DZ11 015AZ11
12 02Cz12 02Dz12 015AZ12
13 02Cz13 02DZ13 * 015AZ13
15 02CZ15 02DZ15 * 015AZ15
16 02CZ16 02DZ16 * 015AZ16
18 02Cz18 02DZz18 * 015AZ18
20 02CZ20 02DZ20 * 015AZ20
22 02CZz22 02DZz22 * 015AZ22
24 02CZz24 02DZ24 * 015AZ24
27 02Cz27
30 02CZ30
33 02CZz33
36 02CZ36
39 02CZ39
43 02CZ43
47 02Cz47
':l
Pin assignent ?A [—¢—1 EE:'
H H
P (mMW) 200 200 150

% Under development

25




4. small Signal Diodes

W 4.5 EsD-Protection Diodes |

ESD-protection diodes are designed to absorb electrostatic discharge (ESD) energy that is introduced from
I/O ports and travels through the connector onto the system board. ESD-protection diodes thus provide protection
against ESD-induced system malfunction and/or damage to ICs.

@ System Interface Protection

ESD

I L
* 1in 1 Type
.

GND line

4in 1 Type —L—l—*

@ 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.

lutput Output
ESD
u‘w\ Clamping
Ny N\
N
~N
I~
s
VERT :100V/div VERT :100V/div
HORIZ : 50ns/div HORIZ : 50ns/div

Device tested: DF3A6.8FE (Standard type)
Test conditions: IEC 61000-4-2 (contact discharge)

@ Selection Guide

Frequency (Hz)
100 K 1M 10 M 100 M
Standard Type
DF3AXxF/FU/FE (2in 1) Higher ggp, o
DF5AXxF/FU/JE (4 in 1) tectiop

DF6A6.8FU (4 in 1) .
DF8AxxFK (7 in 1) High Speed Type

DF5AXXCFU/JE (4 in 1)

Capacitance

Loy,
er Capacitance

26



Single Type

Part Number Vz (V) Ir (LA) C+ (pF)
fSC SESC usc Typ. |@Iz(mA)] Max |@Vr(V)| Typ. |@Vr(Y)
DF2S5.6FS DF2S5.6S 5.6 5 10 1 40 0
DF2S6.2FS DF2S6.2S 6.2 5 1 3 32 0
DF2S6.8FS DF2S6.8S 6.8 5 0.5 5 25 0
DF2S8.2FS DF2S8.2S 8.2 5 0.5 6.5 20 0
DF2S12FS DF2S12S DF2S12FU 12 5 0.05 9 15 0
DF2S16FS DF2S16S 16 5 0.5 12 10 0
DF2S24FS DF2S24S 24 5 0.5 19 8.5 0
1 New product
Standard Type
2-in-1 4-in-1
VESM ESM ESV
(SOT-723) | (SOT-490) U (SOT-553) Usy =M Ui Vz IR Cr
V) (nA) (pF)
102 LA FILAT G [ ) f R L
£ £ £ £ £ = E
N © = © = @ =l |1xrre
i B —r i i WL Ny - _Hyggd @lz @Vr @VRr
! 1.2mm ! ! 1.6mm ! ! 2.0mm ! ! 1.6mm ! ! 2.0mm ! ! 2.9mm ! [ 2.0mm ! Typ. | (MA) | Max ) 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 = 3.6 5 10 10 | 110 0
- = DF3A4.3FU = = - - 4.3 5 10 18 | 100 0
DF3A5.6FV | DF3A5.6FE | DF3A5.6FU | DF5A5.6JE | DF5A5.6FU | DF5A5.6F | DF8A5.6FK | 5.6 5 25 | 65 0
DF3A6.2FV | DF3A6.2FE | DF3A6.2FU | DF5A6.2JE | DF5A6.2FU | DF5A6.2F | DF8A6.2FK | 6.2 5 30 | 55 0
DF3A6.8FV | DF3A6.8FE | DF3A6.8FU | DF5A6.8JE | DF5A6.8FU DF5A6.8F | DF8A6.8FK 6.8 5 0.5 5.0 45 0
DF3A8.2FV | DF3A8.2FE | DF3A8.2FU | DF5A8.2JE | DF5A8.2FU | DF5A8.2F - 8.2 5 0.5 65 | 38 0
1 New product
High Speed Type
4-in-1
ESV
(SOT-553) usv SMV vy I cr
V) (uA) (PF)
£ £ £
G s
© - [ee}
- & Y @|Z @VR @VR
\ 1.6mm | | \ 2.0mm | ‘ \ 2.9mm | | Typ. (mA) — ) Typ, V)
DF5A3.6CJE | DF5A3.6CFU 3.6 5 100 18 52 0
DF5A5.6CJE | DF5A5.6CFU 5.6 5 1.0 35 29 0
DF5A6.2CJE | DF5A6.2CFU 6.2 5 25 5.0 25 0
DF5A6.8CJE | DF5A6.8CFU 6.8 5 0.5 5.0 23 0
DF5A8.2CJE | DF5A8.2CFU 8.2 5 0.5 6.5 18 0
1 New product
Super High Speed Type
2-in-1 4-in-1
VESM ESM ESV
(SOT-723) (SOT-490) UsM (SOT-553) usv SMV Vz Ir Cr
V) (nA) (pF)
e IEN et el st
£ £ £ £ £ £
« & = & = @
- iy - oy - —y - oy b O @Iz @Vr @VR
! 1.2mm ! ! 1.6mm ! ! 2.0mm ! ! 1.6mm ! ! 2.0mm ! ! 2.9mm ! Typ. (mA) y— V) Typ, V)
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 | DF5A8.2LJE | DF5A8.2LFU | DF5A8.2LF 8.2 5 0.5 6.5 6 0




B 5.1 Multi-chip Discrete Devices |

Toshiba offers semi-custom multi-chip devices, which can be tailored to suit your unique needs. This helps to
reduce external components, save board space and cut implementation cost.

Transistors S-MOS

/ 4 Schottky Switching and
BRTs Semi-Custom Zener diodes

5-pin package (USV, SMV), 6-pin package (ES6, US6, SM6) Line-up

Part Number Unit: mm Ratings
16 Ef% usv Usé SMv SM6
; ‘(SST_'SS’Q;“) (2x21mm) | 2x2.1mm)|@29x28mm)(29x28mm)| s
Internal Connection 16 2.0 2.9 2.9 P Voltage | Current Features
o o] o T Al 7T/AAn Devices ) (mA)
3 L’] ﬁ[ = ‘jl smv (% 2[ SM6
T il i)
o o — Q1[25A1954 | Voo 12 1o 400 | Bie St e
Pomts;/::]:;letncal illﬁla = = = 02| 2sK1829 | Vos | 20 [Io| 50 é.g';\gg;éegugﬁ)(v‘h:1.SVmax)
PNP +N-ch | {1 _ P _ |01[25A1954 | Vero |12 [Ic |-400 | BN St e e |
Q2 | SSM3K04FU | Vs | 20 [Ib | 100 | RtV hdiomcs G im) . oe e
Point symmetrical LI Q1| RN2310 | Vceo|-50 |Ic |-100 Ee_si:t?rk?;mt-in PNP transistor
ana W HNTGOZFE|  —  |HNTGO2FU| - — S TEAIE
PNP(BRT)y+ Neh | L5 Q2| 2SK1829 | Vps | 20 [Ip| 50 | Aonidiesiive (Vn=15Vma
Paintsymmeticl i"@'ﬁ _ N P _ [01[25A1954 | Voro |12 |Ic|-400 | ENpRwesaleniante
PNP + NPN(BRT) . Q2| RN1307 | Vceo| 50 |Ic | 100 | RESSIy fuitin NFN ansistor
Points;rrrg;etrical H‘E} » _ HNTGOSEU ~ ~ Q1| RN2101 | Veeo|-50 |Ic |-100 Eiszis‘tf;ll)(uﬂilvtjng’:N:;rsgsislor
PNP(BRT) + N-ch :“’S. U Q2| 2SK1830 | Vos | 20 [Ip| 50 ZR.E';\/zgzageQda;;)(v‘hz1.5Vmax)
Paintsymmetica ﬂ'ﬂ?‘ﬁ e D e [ Q1[25A1955F | Vero |12 [Ic |-400 | Bl ENEe A
PNP + NPN(ERT) | Q2| RNI104F | Veeo| 50 [Ic | 100 | 535 g Vo sansisor
ot |1 k) [ ~ el - BN Q1| 25C5376F | Voeo | 12 c | 400 | Somirsmimiontartir
NPN + NPN(BRT) ) Q2| RN1115F | Vceo | 50 [Ic | 100 | RESiSirbultin NPN ansistor
Paintsymmetical i'ﬂ'?:a eiEs o _ _  [01[25A1954 | Vero |12 [Ic |-500 | B e
PP+ NPN(ERT) | L ] Q2| RN1306 | Veeo| 50 [Ic | 100 | RSy ban Vo vansisor
Points;r:p;;etrical H‘E} HNTGO9FE _ ~ ~ ~ Q1| RN1104F | Vceo| 50 |Ic| 100 Eiszisz%rfgljlilt;; l;llzl;lll(gnsistor
NPN(BRT) + N-ch fetli] Q2| SSM3KI5FS | Vos | 30 |Ip | 100 | Ao, % five (Vin=15Vma
o | [ 1] [nrotor| _ _ — [1]25C5376F | Voro| 12 [1c| 400 | MNgrsam AR
NPN + N-ch | i} Q2 | SSM3KO3FE | Vobs | 20 |Ip | 100 | &5V.% dive (Vin=1.3Vmax
Emitter;ilonon Hl' ::ﬁ HN4GOL Q1| 2SC2712 | Vceo| 50 |Ic| 100 | General-purpose NPN transistor
NPN (BRT) [ Q2| RN1103F | Vceo| 50 |lc | 100 | ReSishy puitan NOW ansistor
. Q1| 1SS352 VR | 80 |lo| 100 | General-purpose high-speed switching
Smgggglegnal " A ) ) . - a0 Q2| 25C4666 | Vceo| 50 |Ic | 150 | High-hre NPN transistor
NI;—N _ _ _ _ HN2EO2E Q1| 1SS352 VR | 80 |[lo| 100 | General-purpose high-speed switching
Q2| 2SC4116 | Vceo| 50 |Ic | 150 | General-purpose NPN transistor
s P’|\|IP'+ | Ql 28A1587 VCEO 120 |c -100 High-Vceo PNP transistor
mall-signal | o = - _ _
diodg | Bl Q2| 1SS352 VR | 80 |lo| 100 | General-purpose high-speed switching
BRT(PNP) + 1| RN2304 Vceo | -50 | Ic [-100 Res:istorbuilt-in ENPtransistor
Small-signal | < o1 = — — HN2E05J _ Q R1 =47 kQ, R2 = 47 kQ
diode Q2| 1SS352 VR | 80 [lo| 100 | General-purpose high-speed switching
Small-signal 1| 1SS352 VR | 80 |lo| 100 | General-purpose high-speed switching
diode o o| = |HN2EOBIU| - - - H
+ NPN Q2| 25C4116 | Vceo| 50 |Ic | 150 | General-purpose NPN transistor

*: Under development
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Multi-chip 5-pin packages (C-B Connecting type)

—_ VCEO (V) 50/ -50
angs S mA) 100/ -100 doui e
Package Esv Usv Component devices Internal resistor
e (SOT-533) (SOT-353, SC-88A)
R1 (kQ) R2 (kQ)
4.7 — Q1 RN1310
s — RN47A1JE RN47A1 Q2 RN2310
22 22 Q1 RN1303
7 7= RN47A2JE RN47A2 Q2 RN2303 — —
10 10 Q1 RN1302
i 10 RN47A3JE RN47A3 02 RN2302 | R1 |
47 47 Q1 RN1304 Q1 Q2
G = RN47A4JE RN47A4 Q2 RN2307 | RF;l — |
47 47 Q1 RN1304 C T LT 1
i i RN47A5JE RN47A5 02 RN2316
100 100 * Q1 RN1130F
100 100 RHaU 2 RN2130F
10 10 Q1 RN1302
4.7 10 RN47ATJE Q2 -12V1-100 mA Low Veea)
1 New product *: Under development
Multi-chip 6-pin packages (Special Combination type)
i VcEo (V) -50 /50
N9S ™ lceo mAy 100/ 100 . .
Component devices Internal resistor
Package ES6 uUseée SM6
Internal resistors (SOT-563) |(SOT-363, SC-88)| (SOT-26, SC-74)
R1 (kQ) R2 (kQ)
2.2 47 Q1 RN2305
55 i RN49A1FE| RN49A1 Q2 RN1308 R
22 22 Q1 RN2303
10 10 i Q2 RN1302 | Fpre [ |
2.2 47 Q1 RN2305 1 Q2
47 47 RIS Q2 RN1304 j ey |
0.47 10 Q1 RN2325A
* LT LT L1
o — RN49A4FE RN46A2 Q2 RN1111E
22 — Q1 RN2112F
4.7 — Q2 RN1970HFE
C1 1 1
10 10 Q1 RN1107F | RIZ po |
RN49A5 Q1 Q2
2.2 10 Q2 RN2327A | R2 2Ry |
I I I

[ New product *: Under development
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6.1 Outline of L-MOS

Features
1.Very Small
The latest and smallest package fSV's mounting area is only 1mm square.

It is very good for high density mount set.
And it is suitable for circuit minor change.

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.Very Thin
The thinnest package fSV is only 0.5mm height.
It is convenience for portable set especially for high functional cellular phone.

Products Line-up

NEW
22 20 20 16 16 e | _/ﬂ» 20
7_/ =2y 10 ’ T 7_/_/
2.8 ) X 1.6[1 16 f 1.0 45 7 4.0 X
External L@ ’ 1[/@ ’ 1[/@ Q @ [ﬁ j% o @ jl_m
appearance and uUsv Us6 ES ES6 fsSv FM8 SM8 us8

SMV
dimensions (mm) (SOT-25, SC-74A) (SOT-353, SC-88A) (SOT-363, SC-88) (SOT-553) (SOT-563)

€3 o - o 13 - 19
€« 1 -1 — 1

TTL-input

11 — 16

lovel 11 - 11 5

Series

€ 12 - 12 — 10 13
e O OC S C
) — ¢ — =

I under development

Including products under development

11
16
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@ L-MOS Performance Summary

Standard High-Speed Series Very-High-Speed . Super-High- . .
Saries *1 Safes TTL-Level Input Series Speed Series xp AHS Series LVP Series
Parameter
* TCTSHxxF/
TC7SZxxFIFU *
TcT fVCSX;/'f:U TC7SxxFIFU T%\Q’JVXF/E/UF/EK FUIFEIFS 1 *TC7ETsFIFU| TCTWTsxoFU | TCTSZixAFE |, TCTSAXXFIFU [ Z TCTSGooFU
xx o TC7WFF|*<><><FU/ *TCTWZxxFUIFK | TCTPAxxF/FU |  FE/AFS*1
. 65 ns typ. 7 ns typ. 6 ns typ. 3.7 ns typ. 4.2 ns typ. 10 ns typ. 2.4 ns typ. 2.8 ns max 2.5 ns typ.
Propagr_;ltlon @Vcc=5V @Vcc=5V @Vcc=5V @Vcc=5V @Vcc =5V | (3state Bu) @Vcc=3.3V | @Vec=3.3V | @Vec=3.3V
delay time CL =15 pF CL= 15 pF CL =15 pF CL =15 pF CL=15pF | @Vcc=5.5V | CL=15pF CL =30 pF CL =15 pF
(NAND gate) | Ta=25°C Ta=25°C Ta=25°C Ta=25°C Ta=25°C CL=15pF | RL=1MQ RL=500Q |Ta=25°C
Ta=25°C Ta=25°C Ta=-40 ~ 85°C
Vage e 31018V 2106V 206V 21055V | 45155V | 45t055V | 18055V | 1.8t036V | 0.9t03.6V
3’;3’:“"9 [BMPEralie | _ 40 t0 85°C | — 4010 85°C | —401085°C | —40t085°C | —40t085°C | —401t0 85°C | —4010 85°C | — 4010 85°C | — 40 to 85°C
| 0.42 mA min 2mA min 4 mA min 8 mA min 8 MA min 4 mA min 24 mA min 24 mA min 8 mA min
HoHl | (@vec=5V) | (@Vec=45V) | (@Vec=45V) | (@Vec=45V) | (@Vec=45V) |(@Vec=45V) | (@Vec=3V) | (@Vec=3V) | (@Vec=3V)
Output
current
| 0.42 mA min 2mA min 4 mA min 8 mA min 8 MA min 4 mA min 24 mA min 24 mA min 8 mA min
oL (@Vec=5V) | (@Vec=45V) | (@Vec=45V) | (@Vec=45V) | (@Vec=45V) [(@Vec=45V) | (@Vec=3V) | (@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) TCT74LCXxx of the
permissible | TC4xxxB TC74HCxXA TC74HCxxA | TC74VHCxxx | Vig = 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 TC7SGxxFU/FE/AFS are original L-MOS devices and it is not a C>2MOS logic IC.
*2: TC7SZxxF/FU 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
% 30 -~ //—— TC7STC7W Series
E —— TC7SG Series
= % T —
Q CL=50 pF
g \\
9 10
[=)) \\ e ‘
£ 7 ——==TC7SHTC7WH Seriies
=
8 5 N ——
= N CL=50 pF
) Y
3 \
1 CL=10pF _—TC7SZ Series
‘ . CL=30|pF, RL=500 Q CL=15 pF, RL=1 MQ
7 TC7SA-TC7PA Series |
0 091 18 2 3 3.6 4 5 55 6 7

Operating Voltage (V)
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6.2 L-MOS Line-up

Package fSV ESV usv SMV
Name (SOT-553) (SOT-353, SC-88A) (SOT-25, SC-74A)
1.6 2.0 2.9
1.0 [ <—>/
Appearance = J / -
Image 1.0 @ 1.ez Q 21 Q 2.8
(mm) = AL Y y o
B VHS LVP VHS SHS LVP HS VHS | VHS-TTL| SHS AHS LVP | Standard HS VHS | VHS-TTL
Series Series Series Series Series Series Series Series Series Series Series Series Series Series Series
NAND TC7SHOOFS | TC7SGOOAFS | TC7SHOOFE | TC7SZOOAFE | TC7SGOOFE | TC7SO0FU | TC7SHOOFU | TC7SETOOFU| TC7SZOOFU | TC7SAOOFU |*TC7SGOOFU | TCASIAF | TC7SO0F | TC7SHOOFU | TC7SETOOF
NAND
(unbuffer) TC4SULLF
NAND
(Open Drain) TC7SZ38FU
AND TC7SHOBFS | TC7SGOBAFS | TCTSHOBFE | TC7SZOBAFE | TC7SGOBFE | TC7S08FU | TC7SHOBFU | TC7SETOBFU| TC7SZ08FU | TC7SAOBFU |*TC7SGO8FU | TCASBIF | TC7S08F | TC7SHOBFU | TC7SETO8F
NOR TCTSHO2FS |*TC7SGO2AFS| TCTSHO2FE | TC7SZ02AFE | *TCTSGO2FE | TC7S02FU | TC7SHO2FU | TCTSETO2FU| TC7SZO2FU *TCTSGO2FU | TC4SOIF | TC7SO2F | TCTSHO2FU | TC7SETO2F
OR TC7SH32FS |*TC7SG32AFS| TCTSH32FE | TC7SZ32AFE | *TC7SG32FE | TC7S32FU | TC7SH32FU | TCTSET32FU| TC7SZ32FU | TCTSA32FU |*TC7SG32FU | TCASTIF | TC7S32F | TC7SH32FU | TC7SET32F
Exclusive-OR | TC7SH86FS [*TCTSGBGAFS| TCTSHB6FE | TCTSZ8GAFE | *TCTSGSGFE | TC7S86FU | TCTSHB6FU | TC7SET86FU| TC7SZ86FU *TCTSG86FU | TCAS30F | TC7S86F | TCTSH8GFU | TC7SETS6F
Inverter TCTSHO4FS |*TCTSGO4AFS| TCTSHOAFE | TC7SZO4AFE | *TCTSGOAFE | TC7S04FU | TC7SHO4FU | TCTSETO4FU| TC7SZOAFU | TCTSAO4FU |*TCTSGO4FU | TCAS69F | TC7SO4F | TCTSHO4FU | TC7SETO4F
(m;ﬁ%%r) TCTSHUOFS [FTCTSGUOAAFS| TCTSHUOAFE | TCTSZUO4AFE | *TCTSGUOAFE | TC7SUO4FU | TCTSHUO4FU TC7SZUO4FU| TCTSAUOAFU FTCTSGUOAFU| TCASUBIF | TC7SUOAF | TCTSHUO4FU
(og‘é’ﬁgfgin) TCTSZ05FU | TCTSAOSFU
Schmitt inverter| TC7SH14FS TCTSHI4FE | TCTSZ14AFE TC7S14FU | TCTSHI4FU | TCTSET14FU| TCTSZ14FU TCAS584F | TC7SI4F | TCTSH14FU | TC7SETL4F
Schmitt buffer TCTSET17FU TCTSET17F
Non-Inverter | TC7SH34FS TCTSH34FE TCTSH34FU | TCTSET34FU TCTSA34FU TCTSH34F | TCTSET34F
: TCAS66F
Analog switch TC7S66FU TosssgruUsy| TCTSEF
Analog
multiplexer
D-type flip-flop
D-type flip-flop
with clear
3-state buffer |*TC7SH125FS TC7SH125FE | TCTSZ125AFE TCTSH125FU | *TCTSET125FU| TCTSZ125FU TCTSH125FU | *TCTSET125F
3-state buffer [*TC7SH126FS TCTSHI26FE | TCTSZ126AFE TC7SH126FU | *TCTSET126FU| TC7SZ126FU TCTSH126FU | *TCTSET126F

3-state inverting
buffer

3-state buffer

Bus transceiver

Bus transceiver
with open drain

Monostable
multivibrator

Digital
multiplexer

1-to-2 decoder

2-to-4 decoder

2-to-3 decoder
with Enable

2-t0-3 decoder
with Enable

Oscillator &
divider

*: Under development
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Package SMV ES6 use6 USS SM8
Name (SOT-25, SC-74A) |(SOT-563)| (SOT-363, SC-88)
2.9 16 20 / 2.0 ﬁ>/
Appearance —[ J /
Image z_gf 1,ef Q 21 Q 31 40
(mm) y - * A
Bt SHS AHS AHS AHS HS VHS SHS | Standard HS HS-TTL VHS SHS | Standard HS
Series Series Series Series Series Series Series Series Series Series Series Series Series Series
NAND TC7SZOOF | TC7SAQOF TCTWOOFK | TCTWHOOFK | TCTWZOOFK TCTWOOFU TCTWHOOFU | TCTWZOOFU TCTWOOF
NAND
(unbuffer)
NAND
(Open Drain) TC7SZ38F TCTWZ38FK TCTWZ38FU
AND TCTSZ08F | TC7SAO8F TCTWO8FK | TCTWHOSFK | TCTWZ08FK TCTWO8FU TCTWHO8FU | TCTWZ08FU TCTWO8F
NOR TC7SZ02F TCTWO2FK | TCTWHO2FK | TCTWZO2FK TCTWO2FU TCTWHO2FU | TCTWZ02FU TCTWO2F
OR TC7SZ32F | TCTSA32F TCTW32FK | TCTWH32FK | TCTWZ32FK TCTW32FU TCTWH32FU | TCTWZ32FU TCTW32F
Exclusive-OR | TC7Sz86F TCTW86FK TCTW86FU
Inverter TCTSZO4F | TCTSAO4F TCTPAO4FU TCTWO4FK | TCTWHO4FK | TCTWZO4FK TCTWO4FU TCTWHO4FU | TCTWZO04FU TCTWO4F
(L”r}’t‘iﬁ%r) TCTSZUO4F | TCTSAUO4F TCTPAUO4FU TCTWUOAFK | TCTWHUO4FK | TCTWZUO4FK TCTWUO4FU TCTWHUO4FU | TCTWZUO4FU TCTWUO4F
Inverter
(open drain) TC7SZ05F | TCTSAOSF TCTPAOSFU TCTWZO5FK TCTWZ05FU
Schmitt inverter| TC7Sz14F TCTPAL4FU TCTWI4FK | TCTWHI4FK | TCTWZ14FK TCTWI4FU TCTWHI4FU | TCTWZ14FU TCTW14F
Schmitt buffer TCTPALTFU
Non-Inverter TCTSA34F TCTPA34FU TCTW34FK | TCTWHB4FK | TCTWZ34FK TCTW34FU TCTWH34FU | TCTWZ34FU
Analog switch TCTWE6FK TCAWG6FU | TCTWB6FU TCAWB6F | TCTW66F
Analog
multiplexer TCTPAB3FU TCTWS53FK TCAWS3FU | TCTW53FU TCAWS3F | TCTWS3F
D-type flip-flop TCTW74FK | TCTWH74FK | TCTWZ74FK TCTW74FU | TCTWT74FU | TCTWH74FU | TCTWZ74FU TCTW74F
D't\zﬁﬁ El'g;l(’p TCTPALTSFU
3-state buffer | TC7Sz125F TCTWH125FK TCTW125FU | TCTWT125FU [TCTWH125FU
3-state buffer | TC7Sz126F TCTWH126FK TCTW126FU | TCTWT126FU [TCTWH126FU
3-stat€u|fr_}gtrert|ng TCTWH240FK TCTW240FU | TCTWT240FU | TCTWH240FU
3-state buffer TCTWH241FK TCTW241FU | TCTWT241FU [TCTWH241FU
Bus transceiver TCTWH245FK | TCTWZ245FK TCTWH245FU | TCTWZ245FU
Bus transceiver|
with open drain TCTWZ246FK TCTWZ246FU
Monostable
multivibrator TCTWH123FK TCTWH123FU
Digital
multiplexer TCTWHI57FK TCTWHI57FU
1-to-2 decoder TCTPAL9AFE *TCTPAL9AFU
2-t0-4 decoder TCTW139FU
2-to-3 decoder
with Enable TC3W0LFU
2-t0-3 decoder
with Enable TC3W02FU
Oscillator &
divider TC3W03FU
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6.3 New Series Solution

LVP Series
LVP Low Voltage Low Power Series:
TC7SGXXAFSITC7SGXXFE/TC7SGxxFU

Features

» Low voltage (Operating voltage range) : 0.9 Vto 3.6 V

» Low power (Power dissipation capacitance) : 6 pF @Vcc=3.6 V
* 5.0 V Input tolerant/3.6 V* Output power-down protection
 High-output drive : £8 mA(min) @Vcc=3.0 V

» Low switching noise

» Propagation delay time : 2.5 ns(typ) @Vcc=3.3 V, CL=15 pF

» Small and thin package : fSV/ESV/USV

*The output protection for TC7SGxxAFS series is different from that of TC7SGxXFE
and TC7SGxxFU series, hence, voltage greater than or equal to Vcc should not be
applied to TC7SGxxAFS series.

Characteristics

Maximum operating Frequency

1000
L — :=====
|
100 ==
N v/
< 7
< y/4
<
=
10
— CL=10pF
— CL=15pF
1
0 1 2 3 4
Vee(V)
Operating current consumption(typ.)
100000
10000
< 1000
=
5
o
:3’ 100
10
1
0.1 1 10 100

f(MHz)

Low-level output current loL(mA)

Low Voltage and Tolerant

Operation voltage range and tolerant voltage range(Input)

LVP Series

Tolerant Voltage
Operation Voltage

AHS Series

Tolerant Voltage

Operation Voltage

SHS Series
G Tolerant Voltage
24 Operation Voltage ]
1
. 1
% VHS Series ;
2 Tolerant Voltage
Operation Voltage
HS Series
Operation Voltage
v 2V 3V 4v 5V 6V
Voltage
Low-level output current
40
85}
30
25 B
20 >
15
— Vcc=0.9V
10 / — Vee=1.1V
7/ — Vee=1.4V
5 — Vce=1.65V
7 — Vcc=2.3V
0 ”‘ Vee=3.0V
0 0.5 1 15 2 2.5
Low-level output voltage VoL(V)
High-level output current
; 0
A5
<
1/ E
v4 10 T
i}
15 g
S
= 20 S
p}
g
-25 3
— Vcc=0.9V %
- — Vce=1.1V .30 E
— Vce=1.4V s
— Vce=1.65V 35 =l
——Vec=2.3v |20 T
Vce=3.0V
-40
8 25 2 15 1 0.5 0

High-level output voltage Vcc - VoH(V)




Switching waveform (typ.)

@®Vcc=18V,CL=10pF

tpHL

1V / div, 2ns / div
T T

Output

tpLH

1V / div, 2ns / div

Input

Package dimensions and Recommended Land Pattern

L)
o

TC7SGXXAFS fSV TC7SGxXFE ESV(SOT-553) TC7SGxxFU USV (SOT-353, SC-88A)
Dimensions Land pattern for reference Dimensions Land pattern for reference Dimensions Land pattern for reference
Unit: mm Unit: mm Unit: mm Unit: mm Unit: mm Unit: mm
1.6+0.05 A
0.1+ 0.05, é:g; g:g: 0.1:0.05 035,035 124005 . ’_0_3,‘ +01 ‘ ‘0;_1‘
ﬁ—‘% [ w0
. III 8 - 5 2 __ =8
=ERE| 5 S I 8 .QEHE T < T joss DS g[ .
2| Ele g S oF—2O S 10 P
o|~|8] 2 2 0 + | 1o =]

s u 3 015 | ! G| S3—sE X 8 os o I = L e
i mechest = e
= - His 8 o HENEE = =
T 0| | HED D rmE )

S 0200 lo200 020 o S =" .

0.1£0.05 0t00.1

Pin Assignment of fSV Packages

INV Type 2 Input Type(NAND,AND,OR,NOR...etc)
N[ ] vee INB[1] [6]vee
GND[_] GND[2]]
NC[] [ ]our INA[3] [a]outy
Please be careful to design when making new PCB for fSV because of change the position GND terminal.
Product Line-up
fSV Product No. | ESV Product No. | USV Product No. Function
TC7SGO0AFS TC7SGOOFE *TC7SGOOFU 2-Input NAND Gate
*TC7SGO02AFS *TC7SGO02FE *TC7SGO02FU 2-Input NOR Gate
*TC7SGO4AFS *TC7SGO4FE *TC7SGO4FU Inverter
*TC7SGUO4AFS *TC7SGUO4FE *TC7SGUO4FU Inverter(Unbuffer)
TC7SGO8AFS TC7SGO8FE *TC7SGO8FU 2-Input AND Gate
*TC7SG32AFS *TC7SG32FE *TC7SG32FU 2-Input OR Gate

*Under development
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6.4 New Very Small Package Solution

6.4.1 New Smallest fSV(5pin) Package
VHS Series Housed in fSV Package: TC7SHxxFS

Features
» Package Dimention: 1.0mm x 1.0mm
* Lead pitch: 0.35mm

¢ Product height: 0.48mm
« fSV are flat-lead package which suitable for use in high-speed and
high-density mounting.

Package comparison between USV(SOT-523, SC-88A) and fSV

Land pattern of fSV for reference

USV SOT-353 SC-88A fSV fSV
unit: mm unit: mm unit: mm
21+£0.1 1.0+ 0.05
1.25+0.1 +0. .8+ 0. .1+ 0.
0.1+ 0.05 } 0.8+ 0.05 } 0.1+ 0.05 ‘ 035 ‘ 035 ‘
[T} To}
mull - o STor L] 1 \
y 2 EE :Dcio 8 g gI 1 5 g — g ——————

oo gy 1L S i S| oo + \ \

H +| 211 - ~ I = 10 \ \

Ol ™l © 2 o o~ gI 2 — | | |

Y H o r

STt | M+ Stotf | | | |

3 4 4 & | | |

=8 ° | |

oo 0.15
g | + 1 Sg | ‘ ‘ | |
o .
+ t 4 fS ‘ ‘ ‘ 5
e i 1o St g Y T — f - f = i 8
0to 0-1j S 1005 ‘ ‘ 1=
Mounting Area Size: 4.2 mm?2 (Ratio 100%) Mounting Area Size: 1.0 mm?2 (Ratio 23%) b2y b Lt

Pin Assignment

INV Type 2 Input Type (NAND, AND, NOR... etc)
Na[ | | Jvee Na [ | | Jvee
GND [ | GND [
ne [ | - Jour Ne [ | . Joury

Please be careful to design when making new PCB for fSV because of change the position of GND terminal.

Product Line-up

Part Number Function
TC7SHOOFS 2-Input NAND Gate
TC7SHO2FS 2-Input NOR Gate
TC7SHO4FS Inverter
TC7SHUO4FS Inverter(Unbuffer)
TC7SHO8FS 2-Input AND Gate
TC7SH14FS Schmitt Inverter
TC7SH32FS 2-Input OR Gate
TC7SH34FS Non-Inverter
TC7SH86FS 2-Input EX-OR Gate

*TC7SH125FS 3-State Buffer

*TC7SH126FS 3-State Buffer

Please be careful to design the new PCB.

*: Underdevelopment



6.4.2 ESV(5pin) Package
VHS/SHS Series Housed in ESV Package: TC7SHxXFE/TC7SZxxAFE

Features

» Package Dimention: 1.6mm x 1.6mm  « ESV are flat-lead package which suitable for use in high-speed and

e Lead pitch: 0.5mm
¢ Product height: 0.55mm

Package dimensions and Recommended land pattern

high-density mounting.
* The same pin assignment as USV/SMV package

ESV (SOT-553) dimensions Land pattern of ESV for reference
1.6+ 0.05 unit: mm 03 unit: mm
12+0.05 : 1 T
2 s 8 S IS 1+E Jos
_l o |
8 'y 1%[ :l 4] : ‘ Y
S|+ 3 .10
© A2 |
= 30 i B & !
L0 4 ] i |l 05 05
o -—— -
[To) I I |
p= : : :
© | | 1
g 3 — oS - B
o 77’_!—\_‘ a. | | |
+i © ‘
Tolh | | I
o
o
Mounting Area Size: 2.56 mm?2
New Product Line-up
Part Number Function

TC7SHOOFE 2-Input NAND Gate
TC7SHO2FE 2-Input NOR Gate
TC7SHO4FE Inverter
TC7SHUO4FE Inverter(Unbuffer)
TC7SHO8SFE 2-Input AND Gate
TC7SH14FE Schmitt Inverter
TC7SH32FE 2-Input OR Gate
TC7SH34FE Non-Inverter
TC7SH86FE 2-Input EX-OR Gate
*TC7SH125FE 3-State Buffer
*TC7SH126FE 3-State Buffer

Current Product Line-up

*: Underdevelopment

Part Number

Function

TC7SZ0OOAFE 2-Input NAND Gate
TC7SZ02AFE 2-Input NOR Gate
TC7SZ04AFE Inverter
TC7SZ04AFE Inverter(Unbuffer)
TC7SZ08AFE 2-Input AND Gate
TC7SZ32AFE 2-Input OR Gate
TC7SZ125AFE 3-State Buffer
TC7SZ126AFE 3-State Buffer

The output protection function for TC7SZXXAFE Series is different from that of TC74LCXxx and TC7SZxxF/FU Series; hence, voltage greater than or equal to

Vcce should not be applied to TC7SZxXAFE Series.
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6.5 New Products (Low-voltage logic series)

SHS Series Housed in 8-pin Package: TC7WZxxFU/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

 High-output drive: £ 24 mA (min) @Vcc =3V

» Propagation delay time: 2.4 ns (typ.) @Vcc =5V, C. =50 pF, R =500 Q
» Operating voltage range
» 5-V input/output tolerant function and power-down protection

Electrical characteristics when Vcc = 3.3 V are the same those of TC74LCXxx Series.

New Product explanation TC7WZ246FU/FK

TC7WZ246FU/FK  Bus Transceiver

The B side has an open-drain configuration. Adding an external

pull-up resistor provides level-shifting between two different voltage
SC [ |1 conrol Circut T Vee levels (e.g., 1.65Vt0 5.5V, 55V to1.65V).
Pull Up Voltage
Al EE_'/'\ :l] SD Vec=1.65V1t05.5V (1.65V to5.5V)
.l 7 == 1/0 Voltage /? 1/0 Voltage
A2 El: :‘ '/F‘i]] B1 vee A pull Up Pull Up Voliage
GND [ [ ] s /| 1]B2 J_I_ O B _,_I_
‘\‘ I\ oV oV

|Open Drain Buffer 2bit | Buffer 2bit |

_ Up Conversion

Package dimensions

SM8 uSs8
Dimensions Land pattern for reference Dimensions Land pattern for reference
Unit: mm Unit: mm Unit: mm Unit: mm
40£01 - - 0.4 AL
= 0.3
28401 | =9 N o ng
[ Q—— o P & ‘EB‘EBEB‘EH” -2 | b S
et ig o o) T 2 m% o S 5= F
o |%gf— " e g|® o
== o6 ‘ ‘ ‘ ‘ 3 = 9
4 5 1n <~ n S 5
o (32} o o oo N
(=] [ - +
- + O ﬁ
SEF==— n S
1 S kil S JLJ*;H]DD
o 3 S 05 05 05
] 0.650.650.65 i
i Weignt: 0.021g Weignt: 0.01g
Product line-up
Part Number Function Package Part Number Function Package
TC7WZ0OFU/FK Dual 2-input NAND gate TC7WZ32FU/FK Dual 2-input OR gate
TC7WZ02FU/FK Dual 2-input NOR gate TC7WZ34FU/FK Triple non-inverter
TC7WZ04FU/FK Triple inverter TC7WZ38FU/FK Dual 2-input NAND gate (open drain output)
TC7WZUO4FU/FK | Triple inverter (unbuffer) SM8/US8 | TC7TWZ74FU/FK D-type flip-flop SM8/US8
TC7WZ05FU/FK Triple inverter (open drain output) TC7WZ86FU/FK Dual 2-input exclusive OR gate
TC7WZ08FU/FK Dual 2-input AND gate TC7WZ245FU/FK Dual BUS Transceiver
TC7WZ14FU/FK Triple schmitt trigger inverter TC7WZ246FU/FK | Dual BUS Transceiver with open drain
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AHS Series Housed in 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.

: 19(Chip Select Decoder)
Features

 High-level output drive: £ 24 mA @Vcc =3V
» Propagation delay time: 2.8 ns (max) @Vcc = 3.3V, CL = 30 pF, RL =500 Q
» Operating voltage range: 1.8 Vt0 3.6 V (TC7PA19: 1.4V t0 3.6 V)

» 3.6 V Input Tolerant/3.6 V* Output Power-down Protection
*The output protection for TC7PA19AFU/AFE is different from that of TC7PAxxFU, hence, voltage greater than or equal to Vcc should not be applied to TC7PA19AFU/AFE.

New Product explanation TC7PA19AFU/AFE

TC7PA19AFU/AFE Chip Select Decoder

High-performance baseband ICs used in cell phones sometimes run short of Chip Select (CS) pins.

The TC7PAL19AFU/AFE is a 1-to2 decoder; connecting it to a CS pin provides one additional CS pin.

Al1] ) 6] Yo
GND Vee Flash : Flash :
Memory E Memoryi
G[3] [4] V1 SS I T
___________ 1]
Memory Data

Package Dimensions

Flash
Memory

Flash
Memory

—

US6 (SOT-363, SC-88) ES6 (SOT-563)
Dimensions Land pattern for reference Dimensions Land pattern for reference
21+0.1 Unit: mm Unit: mm Unit: mm Unit: mm
1.25+0.1 9
— o8 12+005 2 ‘ 03
Bl ;
HElErT e i | REHERAE
pAK=)0 H |+ = i
N ] . 13 | @S D z] E . 10
0 ! 065 065 ‘ 3l 8 @l o5 05
ba 3 2 b T
il :@5 a@}ﬂ% e mm ]
3 — S iszo0
us6 t0 0.1
(SOT-363, SC- 88) Weignt: 0.03g
Pin Assignment
Inverter Analog MPX D-FLIP FLOP Chip Select Decoder
LAD—DO—D v chi D—L — ]A e [ = [ ]ctr A[L] ) 6] Yo
0
GND[] [] Vee GND [ f [vee GND [ CLRJDVCC GND[ 2] Vee
D Q
2YD4‘>07D 2y cho [[j —Lj com o[- 1 | U 7o 3] vi
Product Line-up
Part Number Function Package
TC7PA04FU Dual inverter
TC7PAO5FU Dual inverter (open drain output)
TC7PA14FU Dual schmitt trigger inverter
TC7PA17FU Dual schmitt buffer Usé
TC7PA34FU Dual buffer
TC7PA53FU 2-channel Analog Multiplexer/Demultiplexer
TC7PA175FU D-type flip-flop with clear
*TC7PA19AFU Chip select decoder
TC7PA19AFE Chip select decoder ES6

*Under development
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AHS/SHS/LVP Interface

Interface performance

AHS series, SHS series, VHS series, LVP series incorporate a tolerant function and a power-down protection.
« Tolerant function: enable to interface two different power supply voltages (for a back-up circuit)

» Power-down protection: enables to supply power to I/O when power is down (for IC protection)

I/0O permissible voltage

Series AHS SHS VHS LVP
During operation 0to3.6V 0to55V 0to 5.5V 0to 5.5V
Input voltage range
When power-down 0to3.6V 0to 55V 0to 5.5V 0to 5.5V
When output enable 0to Vcc 0to Vcc 0to Vcc 0 to Vcc
Output voltage range | When output disable 0to 3.6V 0to 55V 0to Vcc 0t0 3.6 V
When power-down 0to 3.6V 0to55V — 0t0 3.6 V

I/O equivalent circuit diagrams

High-speed Series

VHS Series
SHS(TC7SZxxAFE) Series
LVP(TC7SGxxAFS) Series

Direct interfacing between 3-V and 5-V systems

AHS Series
SHS Series
LVP Series

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 Vce =5V
5-V system | 3-V system | 5-V system |
SHS TTL input level
VHS Seri
CMOS TTL LVP CHES
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



Typical characteristics for Low Voltage logic Series

Drive current (typ.)

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

0
< ———/
£
= TC7SH Series /
- /
2 /
e
= ;
o
g— TC7SZ Seri
£ eries %
° -25 T I
% TC7SA/7PA Series
<
2
T
40 1 R
High-level output voltage VoH(V)
@®\Vcc=23V,Ta=25°C
High-level output current
0 T/
< I
£ /
z TC7SH Series /
= /S
o /
: S/
5
o
e ~
% TC7SZ Series %
B -50
= TC7SA/TPA Series
()]
2
-70
0 1 2 2.3

High-level output voltage VoH(V)

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

0

High-level output current loH(mA)
&
o

TC7SH Series

N

AN

%4

TC7SZ Series

— 1 1 1 1
TF:?SANEA S‘erie‘s

-100
0

1

2

High-level output voltage VoH(V)

Low-level output current

Low-level output current loL(mA)

Low-level output current loL(mA)

100

Low-level output current loL(mA)

40

25

70

a
o

50

TC7SA/7PA Series
L—

—

et

TC7SZ Series

/

TC7SH Series

0 1 1.8
Low-level output voltage VoL(Vv)
Low-level output current
TC7SA/TPA Series | |
—T [ 1 |
// TC7SZ Series
-
%
TC7SH Series
é//
1 2 23
Low-level output voltage VoL(v)
Low-level output current
T T
TC7SA/7PA Series
— I
| |
| TC7SZ Series
TC7SH Series
T
el
0 i 2 3

Low-level output voltage VoL(V)
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Switching waveform (typ.)
Typical AHS Series characteristics (compared to VHS Series and SHS Series)

@ Vcc =18V, CL=30pF RL=500Q
tpHL

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

B N ——L_ TC7SHOOF -
TC7SZN

Input wavefrom  +=75a00F

I I I
Vee =1.8V, VIH =Vce

@®Vcc=25V,CL=30pF RL=500Q
tpHL

1V /div, 2ns / div
T T

K _TC7SHOOF
TC7SZOOF\

Input wavefrom TC7SAOOF

I I I
Veec =25V, VIH=Vce

@®Vcc=33V,CL=30pF RL=500Q
tpHL

1V / div, 2ns / div
T T

L Input wavefrom -

T T T T T T T
TC7S2Q0F
. TC7SHOOF

—

TC7SAOQ0F

I I I
Vec =33V, VIH=2.7V

42

1V / div, 2ns / div
T T

Input wavefrpm
A
f f

1~ TC7SZO00F y
TC7SHOOF

I I I
Vee =1.8V, VIH =Vce

1V / div, 2ns / div
T T

| Input wavefrom

TC7SZ00|

r TC7SHOOF -

Veec =25V, VIH=Vce

1V / div, 2ns / div

/>

o TC7SHOOF ‘

Input wavefrom

Vec =33V, VIH=2.7V



LVP Series

@®\Vcc=18V,CL=30pF
tpHL

1V / div, 2ns / div

Output \

@®\Vcc=25V,CL=30pF
tpHL

Vec=1.8V, VIH =Vcc

Output \M
Il | | Il Il

1V /div, 2ns / div
T T

@®\Vcc =33V, CL=30pF
tpHL

I
Vee =2.5V, VIH =Vce

1V / div, 2ns / div
T T

Input

Vee =3.3V, VIH=Vcc

tpLH

1V / div, 2ns / div

W—

tpLH

Vec =18V, VIH =Vce

1V / div, 2ns / div
T T

E Output -

tpLH

Vec =25V, VIH =Vce

1V / div, 2ns / div
T T

Qutput

| |
Vecec =3.3V, VIH =Vcec
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20

Load capacitance dependence (typ.)

@®Vcc=25V,RL.=500Q,Ta=25°C

[y
1

TC7SH Series

(tpLH+tpHL) / 2 (ns)
=
o

/

\

TC7SZ Series _

TC7SAI7PA Series

100

CL (pF)

@®Vcc=33V,3Ta=25°C

Operating current consumption (typ.)

100000
1
0000 TC7SA/TPA Series)|
/,f"
-~ f"‘
< 1000 _ Lz
= TC7SZ Serles/ //
S P Re
) ot
S _ f‘/
S 100 =
/_,/—"
-l TC7SH Series
= Zo
10 ’/
1
0.1 1 10 100

f (MH2)

150

@®Vcc=33V,RL=500Q,Ta=25°C

(tpLH+tpHL) / 2 (ns)

20
15
5 —
— TC7SZ Series_ _| _ — — ===}
S SRR TC7SA/7PA Series
0
0 50 100

CL(pF)

150



[ . _Constant Current Driver (CC-Drive

7.1 Non Up-convert Type Constant Current Driver (for LCD backlight)
TAHBNG601K/TAH6N201U

Outline

This IC is including 4-channel or 2-channel constant current driving circuit.
It is possible to set up a driving current with only one resistor. It is suitable for parallel White — LED driving circuit.

Features

* This device compose a system of the non up-converter, so it contribute to making high efficiency.
* Need only one resistor for current setting.

« Because of no oscillation circuits, this device is effective in reduction of EMC noise.

Characteristics

 Recommended operating supply voltage: Vcc = 2.5 to 4.5 V (Maximum ratings: 7.0 V)

« Including reference voltage for constant current driving (Ref voltage: 1.07 to 1.27 V)
 Recommended driving current: 0 to 20 mA (Maximum ratings: 25 mA)

« Good current pairing performance (Current difference is 2.0 mA(max)@Drive current = 20 mA)
e Low OFF leak current: 10 pA

Pin Assignment and Recommended Circuit

TAH8N401K(4ch Driver) Power
Supply
us8 —

i *t i CONTROL
_ ——O

A

Vcc
8 7 6 ’1‘5

2.3 mm
3.1 mm

|_||_||_||_| ' j‘l 2L 03 |14
1 2 3 4 REF$ GND

™ t=0.8 mm MAX

Control Signal

-t

2.0 mm
: . . High level: ON
;j BE:xE(i) 2] \C/g:NTROL Need only one resistor Log\JN level: OFF
. & : for drive current set up
3: REF 7: DRIVE(4)
4: GND 8: DRIVE(3)

TAHBN201U(2ch Driver)

UF6 Power Supply o 9 Simple circuit
6 5 4 1
B B BT CONTROL i Space saving
gl g 6 5 4
E| €
= &
O 0O ol
1 2 3
20mm t=0.75 mm MAX il 2 2
1:REF  4:DRIVE(2)
2: GND 5: Vce REFTGND
3: DRIVE(1) 6: CONTROL

External resister setting
External resistor = VREF terminal voltage / (Drive current / 100)
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{. Constant Current Driver (CC-Driver)

Typical Operating Characteristics

VDRIVE Saturation Characteristics Efficiency (PLED/PTOTAL)
25 100
Ta = 25°C Ta =25°C
Idrive = 15 mA
20 —T | 7 1 4 white LED turn on
r/' 90 —
. / &) ™~
< >
EV g T
= 0
£ o llf -
2 10 I/ H 70
/]
5 / 60 It is measured by using the LED Driver [
Evaluation board of our company. L
0 0 I
0O 05 10 15 20 25 3 35 4 45 0 0.2 0.4 0.6 0.8 1.0
VDRIVE(SAT) (V) V(Vcce - LED Vf) (V)
Application Circuit
Linear luminosity control with PWM generator
Power
Supply CONTROL MCU/APU
O & & O
i\} i§ & A NTROL

Vcce Vce |'| |'| |'| PWM
signal
i MCU/APU

PWM
signal

In case of using “CMOS” output
driver, apply PWM signal to
a control terminal.

Resistor

AAA
vy

In case of using “Open drain” GND
GND output driver, apply PWM

signal to resistor.

Resistor

Engineering Information of PWM control <Condition>
Resistor = 7.2 kQ
20 Drive current = 16 mA
1g | Stable operating area l Luminosity control can be changed by duty cycle of the PWM
Duty = 1009 [Average drive current

16
14 Duty-=-809 Ll 4

Drive current X Duty ratio]

12

10 I
Duty = 50% | L]
. Duty cycle = t/T X 100 (%)
Frequency = 1/T (Hz)

Average drive current (mA)

8
6
/I
1ty-= 1
4 ] - current [ ‘
2 e a—
T
0
1 10 100 1000
Frequency (kHz)
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3. Point Regulator ICs (Low-Dropout Regule

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.

8.1 Single Output type -
New Breducts

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 0.1uA 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)

® Comparison between Current Standard package and New Small package

Unit: mm

TARS5S xx TARS5S xx U

|5 (a1 5 4%(\, _

o
51% of SMV
© (e} :
— SMV N Thickness 0.7 mm. | N~ UFV
(SOT-25, SC-74A) Flat Lead N| -
|:| |:| |:| LT L1 [ Ll
1 2 3 _ v 1 2 3
> > <>
29 2.0 0.7
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
17+0.1 3 NOISE Vin Vour
‘ 4 Vour
o 5Vy 1uF 10pF
g | g,
o 2|8 T] 51 o 5 4
Ol o|Sy [ (=}
a8z
N A=t -
3 4

0.7 £0.05
il

Circuit board material: glass epoxy CENTREL @D NEIGE
Circuit board dimension: 30mm x 30 mm
Copper foil pad area: 35 mm2 (t = 0.8 mm)

CONTROL GND  NOISE t 2 [}‘3
;:l §8 /lomup
%':+°.
S
o

Weight: 0.007g
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8 . Point Regulator ICS (Low-Der(')Ilt R'e'gulators)

TARSSB 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) @50 mA  (ON at 1.5V or higher; OFF at 0.4 V or lower)
« Connection to a noise bypass capacitor realizes « Standby current of 0.1 A or less (when control OFF)
low noise of 30 uVrms (typ.). * Built-in overtemperature and overcurrent protection circuits
* High performance with ripple rejection of 70 dB » Uses a ceramic capacitor

(typ. @f = 1 kHz)

B Comparison between Current and New pin assainment

TARSS xx TARS5SB xx

IN |:|5 4|:| ouT OUTI:I5 4|:| NOISE

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

[ [z s h 2 s

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

1Viy

2 GND

1_6+o..2 5 Vour 100F /ﬂ 001LF
—0.1, ;
5 4

2.9+0.2

Vin GND  Control ;? ?2 ?3
1uF
+

Vin GND CONTROL

Material: glass epoxy
Area: 30mm x 30 mm
Copper-plated pad area: 50 mm?, t = 0.8 mm




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 0.1uA 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)

B Package dimensions (pin connections) BMPower dissipation evaluation board BRecommend circuit
Unit: mm
28102 1V
P 2 GND Vin Vour
16 i 3 CONTROL 1uF 10uF
=] — 4 NOISE I I
ol | 8 T 5 3 9t 5 4
e
S .
- |

Eﬂj CONTROL GND  NOISE s . [?3
o ' l 0.01pF

bal =S
g :‘:‘m? Material: glass epoxy CONTROL GND NOISE
b Area: 30mm x 30 mm

e 0Ly Copper-plated pad area: 50 mm2, t = 0.8 mm

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

Vin - Vour - lour le = lour

0.5 25
Cr=1pFCour=101F.Cy0se=0.01u F Vii=Vourt1V,.Ci=11t FCour=10nF,
o Tj=25°C,Pulse width=1ms 2 Choise=0.01uF Tj=25°C,Pulse width=1ms
s L1 /
2 03 15
5 al g L
> | :; /
>5 0.2 1.0
— //
—1 —
0.1 — 0.5
k T ! T
— |
//
0 0
50 100 150 50 100 150
lour (MA) lour (MA)
Ripple Rejection - f VN—CNOISE
80 60
Reference characteristics VIN=VOUuT+1V
70 - CIN=1pF, CouT=10uF
— 1 % IoUT=10mA, Ta=25°C
m 60 =
2 \\ A 2 40 N iy
< 50 [+
S == £
§40 i 30
& @ N
o
30 z N N
g g & Smuy 5.0V [T
¥ 20 =8 ——
z g TN T~ 3.0V
= = = = 10 = -
10| Vin=Your*+1Vilour=10mA.Ciy 1uF,C0UTﬂ 10uF, - 1.5V
Choise=0.011F VRipple=500mVp.p, Ta=25"C il
0 0
10 100 1k 10k 100k 1000k 0.001p 0.01p 0.1p 1.0p

f (Hz) NOISE Capacitance (F)
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Application Note for TARS5S xx U/TAR5SB xx /TAR5S 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. TARS5Sxx 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
@Vin = 2.5V,Cnoise = 0.01uF,Cin = 1uF,Cour = 1uF to 10uF,Ta = 25°C

100

2 7 F 7 7 7 F
= 7 va a va
14 7 7 7 7
m 7 7 7 /| 7 /
gy W / / / / / / :
8 = 7 7 7 7 7 7
v 7 4 7 7 7 7
‘0 L L 7 7/ 7
Q
=
1%}
2
& Stable Operating Area
3 01
[
2
3
o
w 0.02
0 20 40 60 80 100 120 140

Output Current loutr (MA)

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

a 100 7 7 7 7
= = 7 7 7 7
o 7 7 7 7
i / £ i
o 10 \( / —[
Q = 7 —
c
8
@
n
Q
=
1%
2
& Stable Operating Area
3 01
[
2
=]
o
w 0.02
0 20 40 60 80 100 120 140

Output Current loutr (MA)

HInput transient response characteristic

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

(input transient response characteristic) caused by

a rapid drop in supply voltage.

50

5.0-V Output Stable Operating Area
@Vin = 6.0V,Cnoise = 0.01uF,Cin = 1uF,Cour = 1pF to 10pF,Ta = 25°C

~ 1
g E 7—7— 7
o AN 7 Il
(72} N4 7/ /
|
o 10
Q
=
8
@
7
Q
=
1%}
2
§ Stable Operating Area
3 01
©
2
3
o
w 0.02
0 20 40 60 80 100 120 140

Output Current loutr (MA)

Evaluation Circuit for Stable Operating Area

CONTROL

Cnoise = 0.01uF

TARS5S xx U
TARS5SB xx
TARSS xx
Vin=Vour +1V - glgramic GND [ ] Rour
ESR
777

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

Input Transient Responce for 2.8-V Output

Input voltage
3.4v

3.1V

Output voltage|

2.8V

Ta=25°C, Cn=1puF
Cout=10uF
Cnoise=0.01pF
Vin:3.4V—3.1V
lour=50mA

0 1 2 3 4 5] 6 7 8 9 10

Time t [ms]



|8.2 Dual Output type -
NewrPreducts

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 0.1 V 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 uVrms (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

BPackage dimensions (pin connection) MPower dissipation evaluation board ~ BRecommended Circuit

Unit: mm
VouT(A) VIN  Vourt (B) CONTROL (B)
3.140.1 1 NOISE(A) 100FQ  1F Q 104F
S 2 NOISE(B
280 185 3 CONT(SA)) Ry PO e
+ 1
of = o i 4 GND
Sl - i) 5 CONT(B)
S T B 6 Vour(B)
4 5 7Vin
< 8VOUT(A) NO\SE . . .
=} GND
. 2 -G
$.‘ g NO\SE(B)
~ I 1 z 1 2 3 4
° | Crose® 0. OluFl}‘O DlpFl}‘
J I

0~0.1

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

Weight: 0.01g NOISE (A) NOISE (B) CONTROL (A) GND

B Typical Characteristic curves

Vour - lour Vin= Vour - lour
31 500
TAR8BDO3K Reference characteristics (single channel operation)
Ci=1UF Cour=101F,Cyose=0.01uF,
Tj=25°C,Pulse width=1ms
Bch (3.0V)
S g
>§ 722 >.° 250
>
Ach (2.8V)
Vi=4.0V,.Cy=10F,Cor=101F, |
Cuose=0.01uF Tj=25°C,Pulse width=1ms
27 0 50 100 0O 50 100
lour (MA) lour (MA)
le - lour Ripple Rejection - f
25 80
Reference characteristics (single channel operation) Typical characteristics
Vi=4.0V,C=11F,Cour=101F Crose=0.01pF, 70
20| Ti=25°C,Pulse width=1ms T~
g i =
= N
~ 15 § 50
2 ks
< . 40
) [9)
1.0 o
© 30
g
05 — 20
/
— 10 | VinN=5.0V,Cin=1pF,Cour=10pF,Cnoise=0.01pF
0 VRipple=1Vp-p.lour=10mA, Ta=25"C
0 50 100 0
lour (MA) 10 100 1k 10k 100k 1000k

f (Hz)

51




Lo - —————
8. Point Regulator ICs (Low-Dropout Regulators)

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 0.1 V step, form 1.5V to 5.0 V (semi-custom products).

Typical Characteristics

« Dropout voltage (TAR8HO1K)
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 mVrms (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 10 A or less (when control OFF)
« Built-in overtemperature and overcurrent protection circuits

M Package dimensions (pin connections) EMPower dissipation evaluation board BMRecommended circuit
Cin(A) Cin (B)
Unit: mm
Vout (A) VIN (A) VN (B) Vout (B)
3.1:0.1 1 CONTROL Cour ) Cour ® ERIERIE E
23401 gg 2 NOISE(A) . ~ ﬂ’ls 31 fl 6 SIH
X d £9 3 NOISE(B)
0 rem— D S 4 GND VA V)
gl=® r B2 5 Vour(B)
< °e [ B—+  6Vn(B)
- 5 7Vin(A) contro] ][] [ [Cene
s 8 Vour(A) NOISE (A) | |NOISE (B),
&
- o Cnoise (A) — Cnoise (B)
< 1 2 3 4
= | o
— Material: glass epoxy gl Z]
S 3l S
IL Area: 30mm x 30 mm CONTROL NOISE (A) NOISE (B) GND
fieiohioblo Copper-plated pad area: 70 mm2, t = 0.8 mm
B Typical characteristic curves
Vour - lour Vi~ Vour - lour
31 05
TAR8HO1K Reference characteristics
Ci=1UF,.Cour=101F Cyose=0.011F,
0.4| Tj=25°CPulse width=1ms /
.
Bch (3.0V) v % =
S ' - Vour A
S g o3 -
5 29 > 7~
> Z 02
Ach (2.8V) — ~
01 _r |1 Vin-Vour (B)
Vin=3.6V,Cn=11F, Cour=1004F, : ~
Crois=0.014F, Tj=25°C Pulse width=1ms
275 50 100 % 50 100
lour (MA) loyr (MA)
Ig - lour Ripple Rejection -
25 — 80
Reference characteristics TARBHO1K ‘ ‘ ‘ ‘ H‘
V=36V, 70 Ach (2.8
2.0| Crw=lUFRCour=10UF,Cyos=0.010F, ]
Tj=25°C,Pulse width=1ms o 60 e
) \\§g —
15 S 50 ==
Z I (8) 3
< 2 40 Bch (3.0V)
o (5] .
= L. T A @
- | @ 30
g
os | —— Iz (B) X 20
! —
— 10 | Viv=5-0Vlour=10mA Civ=141F.Cour=10uF,
0 Cnoise=0.014F, Vrippie=1Vp.p, Ta=25°C
0 50 100 0
loor (MA) 10 100 1k 10k 100k 1000k

f(Hz)
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Application Note for TAR8HxxK 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. TAR8Hxx 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 = 0.01uF,Cin = 1pF,Cour = 1uF to 10uF,Ta = 25°C

@Vin = 3.6V,Cnoise = 0.01puF,Ciy = 1uF,Cour = 1uF to 10uF,Ta = 25°C

g = 7 —Fr7 g Yz 7 =7 7
I J 7 — I i f A I i I f
o 7 7 ] 4 ] 7 ] ]
a ———— a ] ] ] _]I/"
e - A —
c =
8 o
2 @
7 2]
Q jo}
14 1 (= 1
1% (%]
2 Q
@ . 5] .
a Stable Operating Area a Stable Operating Area
3 01 3 o1
© [
2 2
3 3
o o
w 0.02 w  0.02
0 20 40 60 80 100 0 20 40 60 80 100
Output Current lout (MmA) Output Current lout (MA)

Evaluation Circuit for Stable Operating Area

CONTROL
Cnoise = 0.01uF
TAR8BHO1K
- L _Cn GND
Uiy =lBY T Ceramic [ ] Rour
ESR
777

Capacitors used for evaluation
Manufactured by Murata Cin: GRM40B105K
Cout: GRM40B105K/GRM40B106K
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8. Point Regulator ICs (Low-Dropout Regulators)

8.3 Product Line-up [

8.3.1 Single Output type
TAR5SxxU, TAR5SBxx, TAR5Sxx Series

TAR5Sxx
UABE 20 Output Voltage(V) (@50mA)
Maxmum Rating TARSSBxx
TAR5SxxU i .
Package Output Power X lle T Max
Current(mA) Dissipation(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
K @ 20 1.94 2.0 2.06
L2 21 2.04 2.1 2.16
22 2.14 2.2 2.26
* Mounted on a glass epoxy circuit board of 30 mm x 30 mm. 23 2.24 2.3 2.36
Pad dimension of 50 mm?
24 2.34 2.4 2.46
Ny Broelijers] TAR5SBxx 25 2.43 25 2.57
] 26 2.53 2.6 2.67
Maxmum Rating
Pack 27 2.63 2.7 2.77
ackage Output Power
Current(mA) Dissipation(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
EOES) 31 3.02 3.1 3.18
ﬁ 32 3.12 3.2 3.28
; 200 380 33 3.21 3.3 3.39
7 @ 34 3.31 3.4 3.49
35 3.41 3.5 3.59
*: Mounted on a glass epoxy circuit board of 30 mm x 30 mm. 36 3.51 3.6 3.69
Pad dimension of 50 mm? 37 3.6 3.7 3.8
N Rideltigis ) TAR5SxxU S8 3.7 38 3.9
39 3.8 3.9 4
AT (RG] 40 3.9 4.0 4.1
Package Output Power 41 3.99 4.1 421
. .
Current(mA) Dissipation(mW) 42 41 42 431
UFV 43 4.19 4.3 4.41
44 4.29 4.4 451
2.0 45 4.38 4.5 4.62
I 200 450 46 4.48 4.6 4.71
LQ 47 4.58 4.7 4.82
48 4.68 4.8 4.92
49 4.77 4.9 5.03
*: Mounted on a glass epoxy circuit board of 30mm x 30mm.
Pad dimension of 35mm? 50 4.87 5.0 5.13
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8.3.2 Dual Output type

TAR8Dxx 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)
Part Number Measurement| Output Current | Power Dissipation FEEERD
o i s Max | current (mA) (mA) (mw)
A 2.43 2.5 2.57 30
TARS8DO1K B 273 2.8 2.87 30
A 1.94 2.0 2.06 30
TAR8DO2K B 273 2.8 2.87 30
A 2.73 2.8 2.87 30
TARS8DO3K B 2.92 3.0 3.08 30
A 1.44 1.5 1.56 30
TAR8D04K B 1.44 15 1.56 30 100 400 uss
A 2.73 2.8 2.87 30
TAR8DO5K B 273 2.8 2.87 30
A 2.83 2.9 2.97 30
TAR8DO6K B 283 29 2.97 30
A 2.92 3.0 3.08 30
TARS8DO7K B 292 3.0 3.08 30
A 2.73 2.8 2.87 30
TAR8DO8K B 277 2.85 2.93 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)

e v
Output Voltage (V) aximum Rating
Part Number 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

TAR8HO02K B 2.73 2.8 2.87 30 150
A 2.43 2.5 2.57 30 100

TAR8HO3K
B 2.73 2.8 2.87 60 150 200 USS
A 2.43 2.5 2.57 30 100

TAR8H04K B 2.92 3.0 3.08 60 150
A 1.74 1.8 1.86 30 100

TARBHOSK B 2.73 2.8 2.87 60 150
A 1.44 1.5 1.56 30 100

TARBHO6K B 2.43 2.5 2.57 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 uF.

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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9. Op Amp Compare

I9.1 Product Line-up _

Single type 1616 size ESV packages are added to the product line-up.

56

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
= TC75S56F | TC75S57F | TC75S58F | TC75S59F TC75S51F | TC75S54F | TC75S55F
N a: TA75S393F |TC75S56FU|TC75S57FU|TC75S58FU|TC75S59FU | TA75S01F [TA75S558F | TC75S51FU| TC75S54FU |TC75S55FU | TC75SE0F
s 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 Slngle/duall Single/dual . Single/dual powegr supply. powgr supply, | power supply,
Single/dual power supply, | power supply, | POWer supply, | power supply, | Single/dual Dual power supply, | low-voltage ' | low-voltage high slew rate,
Features| Power supply, | push-pull out-| push-pull Op:u“tpdurta'" open drain  |power supply, | power low-voltage gﬂg{gﬂgs\} gﬁg{%}ﬂg\i} 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 \sv?gg%mﬁg%?é \(/:v?é]es%mr?etlir%ri]é |g\?ve£3trlg;{t
consumption | consumption | consumption | consumption range rar¥ge rar%/ge ST
. 2t0 36V 18to7V 3tol12V 15to7V 1.8to7V
Opelratlng & or or +4t0 18 V or or
voltage +1to£18V +0.9to£3.5V +15t0 16V +0.75t0 35V 10.9to+3.5V
Equivaent T(mgggg)s o . . o T'?Lﬁg’gc TA75558 | . . .
products | ) \15903) (Lm2goa) | (4558)
Vce ouT Vbb ouT Vce ouT Vbb ouT
] ]
Pin layout
(TOP VIEW)
IN(-) Vee IN@) IN(-) Vss IN() IN() Vee IN() IN#) Vss  IN(-)

1 New product

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

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.

Function |Bipolar Comparators CMOS Comparators Bipolar Op Amps CMOS Op Amps
Part TC75W56FU|TC75W57FU | TC75W58FU | TC75W59FU TC75W51FU|TC75W54FU [TC75W55FU [TC75W60FU
TA75W393FU TA75WO1FU [TA75W558FU
Number TC75W56FK | TC75W57FK | TC75W58FK | TC75W59FK TC75W51FK|TC75W54FK [TC75W55FK [TC75W60FK
Marking 5W393 5W56 5W57 5W58 5W59 5W01 5W558 5W51 5W54 5W55 5W60
. . . . . i i Single/dual
_ Single/dual | Single/dual Smgle/duall Single/dual . Single/dual p(?”egrlesﬁjg&i/, p(?wgrlzlggﬁly, power supply,
Single/dual | power supply, | power supply, | POWer supply, | power supply, | Single/dual Dual power supply,|“low-voltage ' | low-voltage | high slew rate,
Features| Power supply, |push-pullout-| push-pull | OPS% dur{aun open drain |power supply, | power low-voltage | Operations, | operations, | “high T,
open collector | put, supper output, suppgr-lbw output, unity gain supply operations, gﬂrem gﬂrem low-voltage
output -low current | low current current low current | capability wide dynamic | consumption, |consumption, loperatlon,t
consumption | consumption | consumption | consumption range  |Wide dynamic \wide dynamic | OW CurTen
ange consumption
: 2to 36V 1.8t07V 3to12V 15t07V 1.8t0 7V
Opelratlng or or or *4 1018V or or
voltage +1to+18V +09to£35V +15t016V 10.75t0 3.5V +0.9t0o 3.5V
qiet| | /2993 _ _ _ el | TaATssss | _ _ _
products | | \15903) (Lm2904) | (4558)
Vec OUT IN(-) IN(H) Voo OUT IN(-) IN(+) Vee OUT IN(-) IN() Voo OUT  IN(-) IN(+)
g B g
Pin layout il il il il
e
afizlsls H B & BRERERE RRENERE
OUT IN(-) IN() Vee OUT IN(-) IN() Vss OUT IN(-) IN(#) Vee OUT IN(-) IN(¥) Vss

1 New product




|9.2 New Product -

Neaw Procucts |

High Slew Rate Single and Dual CMOS Op Amp: TC75S60/TC75W60 Series

Features

Slew Rate @Veo=3Y,
« High slew rate: 5.1 V/us (typ.) @Vop =3V
 Low supply current: 330 pA (typ.), Vop = 3 V (single-circuit)
« Single and dual power supplies are used. o [ nPutyaverom
* Low-voltage operation possible: 1.8 Vto 7V s /chssw /
g 1 I Awssm:
E 0.5 I
Ap
0 1 2 3 4 5 6 7 8 9
Time t [us]
Line-up
Part Number Package Marking Pin Assignment
Vob ouT
TC75S60F SMV 5 4
(SC-74A, SOT-25)
Single-Circuit SH E
usv
Tersgatint (SC-88A, SOT-353) ' ING) VSSZ.N(_)B
Voo OUT IN(=) IN(+)
TC75W60FU SM8 °H %%5
Dual-Circuit 5W60 q‘a
TC75W60FK uss8 1 HoHeHa
OUT IN (=) IN(+) Vss

New Proclucis |

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 » -
TC75S51FE TC75S51FU I
1.25 |2.1 1.2 1.6
CMOS OP Amps TC75S54FE TC75S54FU oo
TC75S55FE TC75S55FU 20 =
TC75S56FE TC75S56FU gL ﬁg&ﬁ il 1=
TC75S57FE TC75S57FU =0 _
CMOS Comparator ICs Space required cz)n 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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9. op Amp Comparator ICs

. 9.3 Current Products _

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

Features
* Low supply current: * Wide range of output voltage: Vpp-0.1 V@Vpp=3 V, R.=100 kQ
* Single-circuit * Single and dual power supplies are used.
10 pA: TC75S55F/FU 1.5V to 7 V: TC75S51F Series
60 uA: TC75S51F/FU 1.8 Vto 7 V: TC75S54F/55F Series
100 pA: TC75S54F/FU
* Dual-circuit

20 pA: TC75W55FU/FK
120 pA: TC75W51FU/FK
200 pA: TC75W54FU/IFK

Line-up
Part Number Marking Package Pin Assignment
TC75S51F/FU SC MR I
SMV
. o (SC-74A, SOT-25)
Single-circuit TC75S54F/FU SE
usv
TC75S55F/FU SF (SC-884, SOT-323) N e
Voo OUT IN(-) IN(#)
TC75W51FU/FK 5W51 8 716 {5
Dual-circuit TC75W54FU/FK 5W54 SM8/US8 «
TC75W55FU/FK 5W55 1 H-0-04
OUT IN(-) IN(+) Vss

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

Features

« Output circuit type « Dual Circuit
Push-pull output circuit (TC75S56F/57F Series) 20 pA: TC75W56FU/58FU Series
Open drain (TC75S58F/59F Series) 200 pA: TC75W57FU/59FU Series

« Low supply current « Low-voltage operation: 1.8 Vto 7V,
* Single-circuit « Full-swing output

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

Line-up
Part Number Marking Package Pin Assignment
TC75S56F/FU TC
SMV
TC75S57F/FU TD (SC-74A, SOT-25) E
Single-circuit
TC75S58F/FU TE usv
(SC-88A, SOT-353)
TC75S59F/FU TF IN( ) Vss |N(+
TC75W56F/FU 5W56 o e s
TC75W57F/FU 5W57
Dual-circuit SM8/US8
TC75W58F/FU 5W58
TC75W59F/FU 5W59 1(,@“ (flﬂﬁ i
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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= LSD .Ta=25°C
10000

f Reference
T Char

1000

75S01F (bipolar)

[ TTTT
5

TC7‘5554F‘

100

3

TC7;5551F;

T T
TC75S55F

Supply Current Ipp (HA)

10

o
-
N

3 4 5 6 7
Supply Voltage Vo (V)

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

Test conditions: Vss = GND, Vin1 = 0.4 V, Vin2 = 0.2V, Ta= 25°C
10000

= } } } Rsference_ 5
— Voo chal
| oo
1000 — =
= J +
< [— Vit Vine
2
S A
£
g 10 TC75S51F
o Il
= I
g [
2
@ T
TC75S54F
10
f
TC75S55F
1
0 1 2 3 4 5 6 7

Supply Voltage Vop (V)

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

Test conditions: Vss = GND, Viny = 0.2V, Vinz = 0.4V, Ta= 25°C
10000

E Voo Reference
= Charactaristics
— Iop
— C75S51F =
/
1000 =
B VR Vine
g E 1)
2
£
g 100
3
> C75S54F
2
s
2]
10
TC75S55F
g 1 2 3 4 5 6 7

Supply Voltage Vpp (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

TC75S56F/TC75S57F Power Supply Current — Frequency Characteristics

Power Supply Current lpp (uA)

Power Supply Current Ipp (LA)

10000

1000

1000

100

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

Reference
Charactaristics

| e TC75S56F

= = = TC75S57F

200/m m = dn in o

N
A

10

1
0.001 0.01

0.1

il

Frequency f (kHz)

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

100

1000

FReference

{1 me—— TC75S56F
— = = = TC75S57F

A

10

il
0.001 0.01

1

10 100

Frequency f (kHz)

1000 10000

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
Supt ot et 06 18t07.0V 18t07.0V 3010120V

Power Supply Current
(typ.)

100 pA(Vop=3 V)
80 nA(Vop=1.8 V)

10 pA(Vop =3 V)
8 UA(VpD=1.8 V)

400 pA(Vec=5V)

Input Bias Current (typ.)

1 pA(Vop=3V)

1 pA(Vop=3V)

45 nA(Vee =5 V)

Maximum Output
Voltage (typ.)

Vop—0.1 V
(Vop=3V, RL=100 kQ)

Vop—-0.1V
(Vop=3V, RL=1 MQ)

3.4V
(Vcc=5V, RL=2kQ)

Source Current
(typ.)

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

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

40 mA(Vcc=5V)

Sink Current

(typ.)

700 nA(Vop=3 V)
600 pA(Vop=1.8 V)

450 uA(Vop =3 V)
400 pA(Vob=1.8 V)

20 mA(Vee =5 V)




“10. Products line-up-for Qversea factory which located in M

Diodes Transistors
Part Package Name Production Part Package Name Production
Number Toshiba | JEITA JEDEC _|Malaysia|Thailand| China Number Toshiba | JEITA | JEDEC |Malaysia|Thailand| China
1SS181 S-MINI SC-59 | SOT-346 O 25C2712 S-MINI SC-59 | SOT-346 O
1SS184 S-MINI SC-59 | SOT-346 (@) 25C2713 S-MINI SC-59 | SOT-346 ©
1SS187 S-MINI SC-59 | SOT-346 O 25C2859 S-MINI SC-59 | SOT-346 O
1SS190 S-MINI SC-59 | SOT-346 O 25C3265 S-MINI SC-59 | SOT-346 O
1SS193 S-MINI SC-59 | SOT-346 O 25C3325 S-MINI SC-59 | SOT-346 ©)
1SS196 S-MINI SC-59 | SOT-346 O 25C3326 S-MINI SC-59 | SOT-346 O
1SS226 S-MINI SC-59 | SOT-346 O 25C3295 S-MINI SC-59 | SOT-346 O
1SS250 S-MINI SC-59 | SOT-346 O 2SA1162 S-MINI SC-59 | SOT-346 O
1SS294 S-MINI SC-59 | SOT-346 O 2SA1163 S-MINI SC-59 | SOT-346 ©
1SS300 USM SC-70 | SOT-323 © 2SA1182 S-MINI SC-59 | SOT-346 ©
1SS301 USM SC-70 | SOT-323 © 2SA1298 S-MINI SC-59 | SOT-346 O
1SS302 USM SC-70 | SOT-323 © 2SA1313 S-MINI SC-59 | SOT-346 ©)
1SS322 USM SC-70 | SOT-323 © 2SA1362 S-MINI SC-59 | SOT-346 ©)
1SS401 USM SC-70 | SOT-323 @ TBC846 S-MINI SC-59 | SOT-346 O
155387 ESC SC-79 | SOT-523 O TBC847 S-MINI SC-59 | SOT-346 O
155388 ESC SC-79 | SOD-523 O TBC848 S-MINI SC-59 | SOT-346 O
1SS389 ESC SC-79 | SOD-523 O TBC849 S-MINI SC-59 | SOT-346 ©
015AZ2.0 ESC SC-79 | SOD-523 O TBC850 S-MINI SC-59 | SOT-346 O
015AZ2.2 ESC SC-79 | SOD-523 O TBC856 S-MINI SC-59 | SOT-346 O
015AZ2.4 ESC SC-79 | SOD-523 O TBC857 S-MINI SC-59 | SOT-346 ©)
015AZ2.7 ESC SC-79 | SOD-523 O TBC858 S-MINI SC-59 | SOT-346 ©)
015AZ3.0 ESC SC-79 | SOD-523 O TBC859 S-MINI SC-59 | SOT-346 O
015AZ3.3 ESC SC-79 | SOD-523 O TBC860 S-MINI SC-59 | SOT-346 O
015AZ3.6 ESC SC-79 | SOD-523 O 2SCA4738 SSM SC-75 | SOT-416 ©
015AZ3.9 ESC SC-79 | SOD-523 O 25C5376 SSM SC-75 | SOT-416 ©)
015AZ4.3 ESC SC-79 | SOD-523 O 2SA1832 SSM SC-75 | SOT-416 ©
015AZ4.7 ESC SC-79 | SOD-523 [© 2SA1955 SSM SC-75 | SOT-416 O
015AZ5.1 ESC SC-79 | SOD-523 O 25C4116 USM SC-70 | SOT-323 O
015AZ5.6 ESC SC-79 | SOD-523 O 25C4117 USM SC-70 | SOT-323 O
015AZ6.2 ESC SC-79 | SOD-523 O 25C4118 USM SC-70 | SOT-323 O
015AZ6.8 ESC SC-79 | SOD-523 O 25C4213 USM SC-70 | SOT-323 O
015AZ7.5 ESC SC-79 | SOD-523 O 25C4666 USM SC-70 | SOT-323 O
015AZ8.2 ESC SC-79 | SOD-523 O 25C4667 USM SC-70 | SOT-323 O
015AZ79.1 ESC SC-79 | SOD-523 O 25C5233 USM SC-70 | SOT-323 O
015AZ10 ESC SC-79 | SOD-523 O 2SA1586 USM SC-70 | SOT-323 O
015AZ11 ESC SC-79 | SOD-523 O 2SA1587 USM SC-70 | SOT-323 )
015AZ12 ESC SC-79 | SOD-523 O 2SA1588 USM SC-70 | SOT-323 O
HN4D01JU usv SC-88A | SOT-353 ©)
HN4D02JU usv SC-88A | SOT-353 ©)
HN2S01F SM6 SC-74 | SOD-26 ©
1SS360 SSM SC-75 | SOT-416 © MCD
[ s e [sorae] 10 T
Number Toshiba | JEITA | JEDEC |Malaysia|Thailand| China
LT SEh) | S| SO1EAE ©) HNIAOIFU | US6 | SC-88 | SOT-363 O
LT S o8 || SO © HN1BO1FU Us6 SC-88 | SOT-363 O
55300 Lok Seail) | SIOTEERe o) HN1CO1FU uSs6 SC-88 | SOT-363 O
LSS Sl || SISl || SONRErS © HNIBO4FU | US6 | SC-88 | SOT-363 [
izggi ng gg;g zgigig 8 HN2A01FU Us6 SC-88 | SOT-363 O
155401 USM som0 | SOT-323 o HN2CO1FU uSs6 SC-88 | SOT-363 O
HN1KO02FU uSs6 SC-88 | SOT-363 ©)
HN1KO03FU uSs6 SC-88 | SOT-363 ©)
HN1LO2FU us6 SC-88 | SOT-363 ©
Junction EETs HN7GO01FU uSs6 SC-88 | SOT-363 ©
HN1DO1FU uSs6 SC-88 | SOT-363 ©
Part Package Name Production HN1D02FU USs6 SC-88 SOT-363 ©)
Number Toshiba | JEITA JEDEC |Malaysia|Thailand| China HN1DO3FU uSs6 SC-88 | SOT-363 ©)
2SK208 S-MINI SC-59 | SOT-346 O HN2DO1FU us6 SC-88 | SOT-363 O
2SK209 S-MINI SC-59 | SOT-346 O HN2S01FU us6 SC-88 | SOT-363 ©)
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BRTs (Bias Resistor Built-in Transistors)

Part Package Name Production Part Package Name Production
Number Toshiba | JEITA JEDEC |Malaysia|Thailand| China Number Toshiba JEITA | JEDEC |MalaysiaThailand| China
RN1401 S-MINI SC-59 SOT-346 (@) RN2610 SM6 SC-74 SOT-26 ©
RN1402 S-MINI SC-59 SOT-346 © RN2611 SM6 SC-74 SOT-26 ©
RN1403 S-MINI SC-59 SOT-346 O RN4601 SM6 SC-74 SOT-26 ©
RN1404 S-MINI SC-59 SOT-346 © RN4602 SM6 SC-74 SOT-26 ©
RN1405 S-MINI SC-59 SOT-346 © RN4603 SM6 SC-74 SOT-26 @)
RN1406 S-MINI SC-59 SOT-346 O RN4604 SM6 SC-74 SOT-26 ©
RN1407 S-MINI SC-59 SOT-346 © RN4605 SM6 SC-74 SOT-26 ©
RN1408 S-MINI SC-59 SOT-346 O RN4606 SM6 SC-74 SOT-26 ©
RN1409 S-MINI SC-59 SOT-346 © RN4607 SM6 SC-74 SOT-26 @)
RN1410 S-MINI SC-59 SOT-346 © RN4608 SM6 SC-74 SOT-26 @)
RN1411 S-MINI SC-59 SOT-346 © RN4609 SM6 SC-74 SOT-26 ©
RN2401 S-MINI SC-59 SOT-346 O RN4610 SM6 SC-74 SOT-26 ©
RN2402 S-MINI SC-59 SOT-346 @ RN4611 SM6 SC-74 SOT-26 ©
RN2403 S-MINI SC-59 SOT-346 © RN1901 USs6 SC-88 SOT-363 @)
RN2404 S-MINI SC-59 SOT-346 © RN1902 USs6 SC-88 SOT-363 ©
RN2405 S-MINI SC-59 SOT-346 © RN1903 US6 SC-88 SOT-363 ©
RN2406 S-MINI SC-59 SOT-346 O RN1904 US6 SC-88 SOT-363 O
RN2407 S-MINI SC-59 SOT-346 @ RN1905 US6 SC-88 SOT-363 O
RN2408 S-MINI SC-59 SOT-346 © RN1906 US6 SC-88 SOT-363 @)
RN2409 S-MINI SC-59 SOT-346 © RN1907 US6 SC-88 SOT-363 ©
RN2410 S-MINI SC-59 SOT-346 © RN1908 US6 SC-88 SOT-363 ©
RN2411 S-MINI SC-59 SOT-346 O RN1909 Us6 SC-88 SOT-363 O
RN1701 Usv SC-88A | SOT-353 @) RN1910 US6 SC-88 SOT-363 O
RN1702 Usv SC-88A | SOT-353 © RN1911 Us6 SC-88 SOT-363 @)
RN1703 Usv SC-88A | SOT-353 O RN2901 US6 SC-88 SOT-363 ©
RN1704 Usv SC-88A | SOT-353 © RN2902 US6 SC-88 SOT-363 ©
RN1705 Usv SC-88A | SOT-353 O RN2903 USs6 SC-88 SOT-363 O
RN1706 Usv SC-88A | SOT-353 © RN2904 USs6 SC-88 SOT-363 O
RN1707 Usv SC-88A | SOT-353 © RN2905 US6 SC-88 SOT-363 @)
RN1708 Usv SC-88A | SOT-353 O RN2906 US6 SC-88 SOT-363 ©
RN1709 Usv SC-88A | SOT-353 © RN2907 US6 SC-88 SOT-363 ©
RN1710 Usv SC-88A | SOT-353 @ RN2908 Us6 SC-88 SOT-363 O
RN1711 Usv SC-88A | SOT-353 © RN2909 Us6 SC-88 SOT-363 @)
RN2701 Usv SC-88A | SOT-353 © RN2910 US6 SC-88 SOT-363 ©
RN2702 Usv SC-88A | SOT-353 © RN2911 US6 SC-88 SOT-363 ©
RN2703 Usv SC-88A | SOT-353 © RN4901 US6 SC-88 SOT-363 O
RN2704 Usv SC-88A | SOT-353 O RN4902 US6 SC-88 SOT-363 O
RN2705 Usv SC-88A | SOT-353 © RN4903 Us6 SC-88 SOT-363 @)
RN2706 Usv SC-88A | SOT-353 O RN4904 US6 SC-88 SOT-363 ©
RN2707 Usv SC-88A | SOT-353 © RN4905 US6 SC-88 SOT-363 ©
RN2708 Usv SC-88A | SOT-353 O RN4906 US6 SC-88 SOT-363 O
RN2709 Usv SC-88A | SOT-353 O RN4907 US6 SC-88 SOT-363 O
RN2710 Usv SC-88A | SOT-353 © RN4908 USs6 SC-88 SOT-363 @)
RN2711 Usv SC-88A | SOT-353 O RN4909 US6 SC-88 SOT-363 ©
RN47A1 Usv SC-88A | SOT-353 © RN4910 US6 SC-88 SOT-363 ©
RN47A2 Usv SC-88A | SOT-353 O RN4911 Us6 SC-88 SOT-363 O
RN47A3 Usv SC-88A | SOT-353 © RN49A1 US6 SC-88 SOT-363 O
RN47A4 Usv SC-88A | SOT-353 © RN49A2 USs6 SC-88 SOT-363 @)
RN47A5 Usv SC-88A | SOT-353 © RN49A5 US6 SC-88 SOT-363 ©
RN47A6 Usv SC-88A | SOT-353 © RN4981 US6 SC-88 SOT-363 ©
RN1601 SM6 SC-74 SOT-26 © RN4982 US6 SC-88 SOT-363 O
RN1602 SM6 SC-74 SOT-26 © RN4983 US6 SC-88 SOT-363 @)
RN1603 SM6 SC-74 SOT-26 © RN4984 US6 SC-88 SOT-363 @)
RN1604 SM6 SC-74 SOT-26 © RN4985 US6 SC-88 SOT-363 ©
RN1605 SM6 SC-74 SOT-26 O RN4986 US6 SC-88 SOT-363 ©
RN1606 SM6 SC-74 SOT-26 © RN4987 US6 SC-88 SOT-363 O
RN1607 SM6 SC-74 SOT-26 © RN4988 US6 SC-88 SOT-363 @
RN1608 SM6 SC-74 SOT-26 © RN4989 US6 SC-88 SOT-363 ©
RN1609 SM6 SC-74 SOT-26 © RN4990 US6 SC-88 SOT-363 ©
RN1610 SM6 SC-74 SOT-26 © RN4991 US6 SC-88 SOT-363 O
RN1611 SM6 SC-74 SOT-26 O RN1101 SSM SC-75 SOT-416 O
RN2601 SM6 SC-74 SOT-26 © RN1102 SSM SC-75 SOT-416 @)
RN2602 SM6 SC-74 SOT-26 @) RN1103 SSM SC-75 SOT-416 ©
RN2603 SM6 SC-74 SOT-26 © RN1104 SSM SC-75 SOT-416 ©
RN2604 SM6 SC-74 SOT-26 © RN1105 SSM SC-75 SOT-416 O
RN2605 SM6 SC-74 SOT-26 © RN1106 SSM SC-75 SOT-416 O
RN2606 SM6 SC-74 SOT-26 © RN1107 SSM SC-75 SOT-416 @)
RN2607 SM6 SC-74 SOT-26 © RN1108 SSM SC-75 SOT-416 @)
RN2608 SM6 SC-74 SOT-26 O RN1109 SSM SC-75 SOT-416 ©
RN2609 SM6 SC-74 SOT-26 O RN1110 SSM SC-75 SOT-416 O




BRTs (Bias Resistor Built-in Transistors)

Part Package Name Production Part Package Name Production
Number Toshiba | JEITA JEDEC |Malaysia|Thailand| China Number Toshiba JEITA | JEDEC |MalaysiaThailand| China
RN1111 SSM SC-75 | SOT-416 © TC7SHO4F SMV SC-74A | SOT-25 ©
RN1112 SSM SC-75 | SOT-416 © TC7SHUO4F| SMV SC-74A | SOT-25 ©
RN1113 SSM SC-75 | SOT-416 © TC7SHO8SF SMV SC-74A | SOT-25 ©
RN1114 SSM SC-75 | SOT-416 [ TC7SH14F SMV SC-74A | SOT-25 ©
RN1115 SSM SC-75 | SOT-416 O TC7SH32F SMV SC-74A | SOT-25 ©
RN1116 SSM SC-75 | SOT-416 © TC7SH86F SMV SC-74A | SOT-25 [©
RN1117 SSM SC-75 | SOT-416 © TC7SETOOF SMV SC-74A | SOT-25 ©
RN1118 SSM SC-75 | SOT-416 © TC7SETO02F SMV SC-74A | SOT-25 ©
RN2101 SSM SC-75 | SOT-416 @ TC7SETO04F SMV SC-74A | SOT-25 ©
RN2102 SSM SC-75 | SOT-416 O TC7SETO8F SMV SC-74A | SOT-25 ©
RN2103 SSM SC-75 | SOT-416 © TC7SET32F SMV SC-74A | SOT-25 ©
RN2104 SSM SC-75 | SOT-416 © TC7SET86F SMV SC-74A | SOT-25 ©
RN2105 SSM SC-75 | SOT-416 @ TC4S01F SMV SC-74A | SOT-25 ©
RN2106 SSM SC-75 | SOT-416 O TC4S11F SMV SC-74A | SOT-25 ©
RN2107 SSM SC-75 | SOT-416 © TC4SU11F SMV SC-74A | SOT-25 ©
RN2108 SSM SC-75 | SOT-416 © TC4S30F SMV SC-74A | SOT-25 ©
RN2109 SSM SC-75 | SOT-416 © TC4S66F SMV SC-74A | SOT-25 ©
RN2110 SSM SC-75 | SOT-416 O TC4S69F SMV SC-74A | SOT-25 ©
RN2111 SSM SC-75 | SOT-416 @ TC4SU69F SMV SC-74A | SOT-25 ©
RN2112 SSM SC-75 | SOT-416 © TCA4S71F SMV SC-74A | SOT-25 ©
RN2113 SSM SC-75 | SOT-416 © TC4S81F SMV SC-74A | SOT-25 ©
RN2114 SSM SC-75 | SOT-416 © TC4S584F SMV SC-74A | SOT-25 ©
RN2115 SSM SC-75 | SOT-416 O TC7SZ00F SMV SC-74A | SOT-25 ©
RN2116 SSM SC-75 | SOT-416 O TC7SZ02F SMV SC-74A | SOT-25 ©
RN2117 SSM SC-75 | SOT-416 © TC7SZ04F SMV SC-74A | SOT-25 ©
RN2118 SSM SC-75 | SOT-416 © TC7SZUO4F SMV SC-74A | SOT-25 ©
RN1301 USM SC-70 | SOT-323 © TC7SZ05F SMV SC-74A | SOT-25 ©
RN1302 USM SC-70 | SOT-323 © TC7SZ08F SMV SC-74A | SOT-25 ©
RN1303 USM SC-70 | SOT-323 © TC7SZ125F SMV SC-74A | SOT-25 ©
RN1304 USM SC-70 | SOT-323 @ TC7SZ126F SMV SC-74A | SOT-25 ©
RN1305 USM SC-70 | SOT-323 © TC7SZ14F SMV SC-74A | SOT-25 ©
RN1306 USM SC-70 | SOT-323 © TC7SZ32F SMV SC-74A | SOT-25 ©
RN1307 USM SC-70 | SOT-323 © TC7SZ86F SMV SC-74A | SOT-25 ©
RN1308 USM SC-70 | SOT-323 © TC7S00FU usv SC-88A | SOT-353 ©
RN1309 USM SC-70 | SOT-323 @ TC7S02FU Usv SC-88A | SOT-353 ©
RN1310 USM SC-70 | SOT-323 © TC7S04FU usv SC-88A | SOT-353 ©
RN1311 USM SC-70 | SOT-323 © TC7SU04FU usv SC-88A | SOT-353 ©
RN2301 USM SC-70 | SOT-323 © TC7S08FU usv SC-88A | SOT-353 ©
RN2302 USM SC-70 | SOT-323 © TC7S14FU Usv SC-88A | SOT-353 ©
RN2303 USM SC-70 | SOT-323 @ TC7S32FU Usv SC-88A | SOT-353 ©
RN2304 USM SC-70 | SOT-323 © TC7S86FU usv SC-88A | SOT-353 ©
RN2305 USM SC-70 | SOT-323 © TC7S66FU usv SC-88A | SOT-353 ©
RN2306 USM SC-70 | SOT-323 © TC7SHOOFU usv SC-88A | SOT-353 ©
RN2307 USM SC-70 | SOT-323 © TC7SHO2FU Usv SC-88A | SOT-353 ©
RN2308 USM SC-70 | SOT-323 © TC7SHO4FU usv SC-88A | SOT-353 ©
RN2309 USM SC-70 | SOT-323 @ TC7SHUO4FU usv SC-88A | SOT-353 ©
RN2310 USM SC-70 | SOT-323 © TC7SHO8FU usv SC-88A | SOT-353 ©
RN2311 USM SC-70 | SOT-323 © TC7SH14FU usv SC-88A | SOT-353 ©

TC7SH32FU Usv SC-88A | SOT-353 ©

TC7SH86FU Usv SC-88A | SOT-353 ©

TC7SETO0FU usv SC-88A | SOT-353 ©

TC7SET02FU Usv SC-88A | SOT-353 ©

TC7SET04FU usv SC-88A | SOT-353 ©

TC7SET08FU Usv SC-88A | SOT-353 ©

. TC7SET32FU usv SC-88A | SOT-353 ©

L-MOS (one-gate CMOS logic) TC7/SET86FU| USV | SC-88A | SOT-353 @
: TC7SZO00FU usv SC-88A | SOT-353 ©

Part Package Name Production TC7SZO2FU| USV | SC-88A | SOT-353 ©

Number Toshiba | JEITA JEDEC |Malaysia|Thailand| China TC7SZ04FU usv SC-88A | SOT-353 [©
TC7S00F SMV SC-74A | SOT-25 © TC7SZ05FU usv SC-88A | SOT-353 ©
TC7S02F SMV SC-74A | SOT-25 © TC7SZ08FU usv SC-88A | SOT-353 ©
TC7S04F SMV SC-74A | SOT-25 @ TC7SZ125FU usv SC-88A | SOT-353 ©

TC7SUO04F SMV SC-74A | SOT-25 O TC7SZ126FU Usv SC-88A | SOT-353 ©
TC7S08F SMV SC-74A | SOT-25 © TC7SZ32FU usv SC-88A | SOT-353 ©
TC7S14F SMV SC-74A | SOT-25 [
TC7S32F SMV SC-74A | SOT-25 (@)
TC7S86F SMV SC-74A | SOT-25 ©
TC7S66F SMV SC-74A | SOT-25 ©

TC7SHOOF SMV SC-74A | SOT-25 ©

TC7SHO2F SMV SC-74A | SOT-25 (@)
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