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1. HRe

2-Input NAND Gate with Level Shifting

2. BE
(1) BYEIREEDNE: Topy = 40 ~ 125 °C
(2) BYEEIRETEME: Vec=2.3V~3.6V
3 NA VLV ANBEEFBREBLESL LT v
4 NV ANEEEBRELE~LLE T
(B)  ANETIZ, 3.6V FLT 2 MEREH D
6 AT, 3.6 VU —F oo TuT sy a HEHY

3. SMRE

7UL1TOOFU

usv

4. BRRTLHTFERER

Part No. INA -2 I:

1 1 <1 (orabbreviation code)

GND 3|: :|4 ouTY
HEEEN
BaRT i FECERE (Top view)
21 50 = FERIR A
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5. WMEX
INA
~——— OUTY
IN B
6. REER
Input Input Qutput
A B Y
L L H
L H H
H L H
H H L
7. ®HABKER (F) (WICHEEDOLEWRY, Ta=25°C)
]| Ecs b T EHE BAfL
BREE Vee -0.5~4.6 Vv
ANBE ViN -0.5~46 Vv
HABE Vour (GE1) -0.5~4.6 \Y
(512) -0.5~Vgc +0.5
ANREF A A — FER Ik -20 mA
HAOFESAA— FER lok (GE3) -20 mA
HAER lout +25 mA
EIR/IGNDER lec +50 mA
HFRBX Po 200 mw
RERE Tstg -65 ~ 150 °C

E RRRKERE, BRY ELBATRELEORMETHY, 1DOERHLBATEGY EFHA,
ARROERAEN (EREE/ER/EBES) MENRAER/BFEERALUNTOERICENTH, 5EF (BEB X
URER/EEBENM, EXTEELLEF) TERLTERINIGEEE, EEUEVELJETISEEALNHY

Y,

BAFBEREBRENVFTvI MYBVWEDTIBEBBVEEIVT A L—T A VIDEZFEREZ) BLUV
ERMEREMER (ERERBRLN— b, HERERSE) 2 IO L, BUGEEERAESMOLET,

F1:Vec=0V

E2: 84 (H) =30 — (L) REE, loutDIE R RKERZBA BN &,

E3: Vout < GND
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8. BMERE ()

HE i JEEE BIE S E B7
BREE Vee — 23~3.6 Vv
ANBE VN — 0-~3.6 Vv
HABE Vour (GE1) — 0~3.6 \Y

(:£2) — 0~Vee
HAER lomloL Vec=30-36V 8.0 mA
Vec=23-27V +4.0
BiERE Topr — 40-125 °C
ANLER, FHEERM dt/dv Vec=23-36V 0-10 ns/V
I BEEREBEERIET 5-OOEHTT,
FERALTWEWLARIE, Voo, L CIEXGNDIZHE#HEL TS ELY,
F1:Vec=0V
F2:8 A (H) £z — (L) HKEE
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9. ERHFE
9.1. DCHt (FICHEEDLZLRY, Ta =25 °C)
= By B E & Vee (V) &/ R4 IS Bifs
N LRILARERE Viy — 23~27 1.1 — — \%
3.0-~36 1.2 — —
A—LARILANEE Vi — 2.3-~27 — — 0.35 \Y
3.0-~36 — — 0.5
N LALEAERE Vou |ViN=VigorV lon=-0.02mA | 2.3~36 | Vcc-0.1 — — v
lon=-40mA | 23-~27 2.0 — —
lon = -8.0 MA 3.0-~36 2.48 — —
A—LARILEHERE VoL [VIN=ViH loL =0.02 mA 23-~36 — — 0.1 \%
loL = 4.0 mA 23-27 — — 0.4
loL =8.0mA 3.0-~36 — — 0.4
AN =V ER INn [VIN=0~36V 0-~3.6 — — +0.1 pA
ERA 77—V ER lorr [ViN=0-~36V, 0 — — 1.0 uA
Vour=0-~36V
HEGHBER lcc  |Vin = Ve or GND 36 — — 1.0 pA
lcer [ViN=15V 3.6 — — 35
(1TAHAHTF=Y)
9.2. DCHfE (BICHEEDHNEY, Ta = -40 ~ 85 °C)
Y| i BIEEY Vee (V) =/ =K Bif
N LRALAHERE Viy — 23-~27 1.1 — Y
3.0-~36 1.2 —
O—LAJAHERE Vi — 23-~27 — 0.35 v
3.0~3.6 — 0.5
N LRJLHAERE Vou |Vin=VigorVy lon=-0.02mA | 2.3~36 | Vcc-0.1 — v
lon=-40mA | 23-27 2.0 —
lon=-80mA | 3.0~3.6 2.48 —
O—LARILHAEE VoL [ViNn=Vi lo,=0.02mA | 2.3~36 — 0.1 v
loL = 4.0 mA 23-27 — 0.4
loL = 8.0 mA 3.0-~3.6 — 0.4
AN =V ER In [VINn=0~36V 0-~3.6 — 10.5 pA
BREA7U—YER lorr [VIN=0-~3.6V, 0 — 10.0 pA
Vour=0-~3.6V
HEHEER lcc  |Vin = Ve or GND 36 — 10.0 pA
lcctr |ViN=1.5V (1AHL=Y) 3.6 — 40
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9.3. DCHE (BICIRENDHLVBY, Ta=-40 ~ 125 °C)
HE k= BIE S Vee (V) =/ i N Bifp
N LRILAHEE ViH — 23-~27 1.1 — v
3.0-~36 1.2 —
O—LARILANEE Vi — 23-~27 — 0.35 v
3.0-~36 — 0.5
N LRIVHEHERE Vou [ViN=Vigorvy lon=-0.02mA | 23~36 | Vcc-0.1 — v
lon=-40mA | 23-~27 1.95 —
lon=-8.0mA | 3.0~36 2.4 —
A—LARILHEKERE VoL |ViN=Vin lo,=0.02mA | 23-~36 — 0.1 v
loL = 4.0 mA 23-~27 — 0.45
loL = 8.0 mA 3.0-~36 — 0.45
AR)—=LER In  [Vin=0-~36V 0-~36 — +2.0 pA
BRAZV—VER lorr [VN=0-~3.6V 0 — 80.0 pA
Vour=0-~36V
HECHBER lcc  |Vin=Vee or GND 36 — 80.0 pA
lcct |ViN=1.5V (1AHL=Y) 3.6 — 55
9.4. ACHHE (BICHEEDL LY, Ta = 25°C, Input: tr = tr = 3 ns)
1BH e b3 & Vee (V) Vin (V) =/ ZHE | RK | H
12 i R B teLH CL=15pF 23-27 [165-195| — 35 5.1 ns
L ;711""9 23-27 | — | 39 | 55
£ 07188 3.0-36 — 4.2 5.9
3.0~36 |1.65~1.95 — 2.9 3.8
2.3~27 — 3.0 4.1
3.0-36 — 3.2 4.4
torL CL=15pF 23-27 [165-195| — 3.6 5.6 ns
L ;711""9 23-27 | — | 290 | a7
£ 07188 3.0-36 — 25 4.1
3.0~36 |1.65~1.95 — 3.6 4.7
2.3~27 — 2.7 3.8
3.0-36 — 22 3.3
ANBE Cin — 3.6 — — 3 — pF
EENHEE Cep GE1) — 2.3-36 — - 9 — pF
E1:Cppld, MEEEERNSEEH LIZICRAREOEFMEETY .
BARBOTMHEERE, REAMSKOENFET,
Iccopr) = Cpp - Ve - fin + lce
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9.5. ACHHE (BISHEDHMRY, Ta = -40 ~ 85 °C, Input: t = tr = 3 ns)
bi=f=] s MEEH Vee (V) Vin (V) | BN | BR | EfE
(SRR toy  |CL=15pF 23-27 | 165-195]| 10 | 60 | ns
R =1MQ 23-27 | 10 | 64
§9.7.1,
% 0.7 1568 30-36 | 10 | 69
30-36 | 165-195| 10 | 48
23-27 | 10 | 50
30-36 | 10 | 53
ton.  |CL=15pF 23-27 | 165-195]| 10 | 59 | ns
R =1MQ 23-27 | 10 | 5.1
§9.7.1,
*®97.13m1E 3.0~3.6 1.0 4.6

3.0~3.6 1.65~1.95 1.0 5.6
23~27 1.0 4.7
3.0-~36 1.0 4.1

9.6. ACHtt (HICHEEDLZLRY, Ta =-40 ~ 125 °C, Input: tr = tf = 3 ns)

b=f=) s BE S Vee (V) Vin (V) | BN | BR | B
(B SR R tpLH C_L=15pF 23-~27 1.65~1.95 1.0 6.6 ns
RL=1MQ 23-27 | 10 | 70
9.7.1, il i i
%£97.18m 3.0-36 1.0 7.6

3.0~3.6 1.65~1.95 1.0 5.5
23-~27 1.0 5.6
3.0~3.6 1.0 5.9

tPHL C.=15 pF 23~27 1.65~1.95 1.0 6.5
R, =1MQ
23-~27 1.0 5.7
9.71,
%9715 3.0-36 1.0 5.2

3.0~3.6 1.65~1.95 1.0 6.2
23-~27 1.0 53
3.0~3.6 1.0 4.7
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9.7. ACESRIEEMIE R
tf tr
j—— <
I /l 90% ViH
Input \ / VM
A A 10% GND
VoH
Output VM
VoL
tPLH tPHL
9.7.1 tpLH, tPHL
® 9.7.1 ACESHMBHEAERBES
i Vec=33203V Vec=25+02V
Input V4 ViN Vin
Vi Vin/2 VN2
Output Vm Vcc/z Vcc/z
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S EE
Unit: mm
3 210.2 >p -
5 4
i _J
7 ¢
n <~
N
A2l s =
[0.65][0.65]
02 +0.1
~ 0BT ®TA 0.1540.05
3
A
x
o
8
o
H
mn
o
o
BE:6.2mg (typ.)
Ny T— 2
B USV
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By RN EOBREL
KRASHEZE LV ZOFRULSVICEHRRHEUT M85 EVVET,
FEHCHBBESNTVIN—FITT. VI FITTHELVVRTLEUT IFRE LOWET,

AHGICET HFEHRF. FEHNOBHERNEL. BFTOESGEICIYFELRLICERESASZENHYFET,

XEBICLDLEHUDERDAEL LICABHOEGEHEREELEY, £z, XBICLLLHOFMOREER
TABEHZEHENT H5ETY, RBERBIT—UEEEZMAY., HIRLEZY LBWVWTLIEEW,

LT RE, EEEOALICEOTOETA, FEHR . A FL—CEBE—BICBERE-IRET 2184
AHYET, AERZCHFERAEISEE. AERZOBETOREICLYES - BK - MENEEINE &
DHEWESIZ, BEFEOEEIZEWVWT, BEHEDON—KDI7 - YT+ I7  SRATLICRELRZRSHET
EASCLEPEVLET, A8, BHBLUFERAICELTIE. ARRICET 28HOBMAETH . L1
E T2 — b TIIUr—ar/— b, FEEKEEUENV FTvIRE)BLURESNFERELS
BEDIIRRAE, BEHRPAELEECHEROLE, Chii-TCESW, £-, ERERASICRHOR
BTF—4. B, REEITRTEMWLERNE., 70554, 7ILTY) XLFOMEAEBRKREILEDEREHER
TRHEEE. BEHOELERB LUV ATLALARTHAIZHEL., PEHOBEEICSVCERATER £ LI
LTLEEL,

ABD(E, HRCENRE - EEMENERIN., FLIEFOHEOLESNESR - BRICAREERITTH
N, BALGMERELEITRITIERN. H LLFTHEICEANLGEZELRIFIBNOHHH8E (UT “BE
B&” £LVS) ICERAINEEEFERSATLERAL, BRI ShTLWERA. BHEARICEEFH
REEHERS, 20 - THES. EHRMS (EaEA%S) | 58 - BENs. HEEERBLENEERE
A, AERICEAMNCEHETIAREIREET, FEARICERAINERICE., SHE—Y0EFEEE
WEHA, HBH, HMTLHELEOET, FE4% Web 4 FOBEIVEHE 74 —LH S BEL
EhE &L,

AHRBEDRE. B, VN—RIOZTYLYT, HE. RE. BIE. BRHELGOTIEEL,

AEGE. BERNOES. BARUGRICEY., 8E, FA. REZELSATOWIEAICERT S L
TEFtA,

AEHICHB L THLHIEMERT. HBORRNBE - BRAEHATLS-HDLOT, TOEAICKEL T
#HRUVE=ZFEDOMPIMEEE DHMOEF 20T DRAFEREEDHFEZITILDTEHY FHA,

A&, EEICKIZNELFEERESHAABLAHRESTUVRY .. H1E, REGRE & CEIMTERIC
BELT. ATMICHLEATMICL —VUIOMREE (BAEESEDREE. AREDORL. REBM~DEHDKRL.
FHMOERMEDRILE. F=FBDEMNDIRERLEZELCHAAICRLLGL, )ZLTEYFEA,

AEGE, FEEAEMIHBHE SN TOLEMEREZ. XERRESKOFRFOEYN. EEZFAOCEN. H5
WEIZDHMEERZOBMTHEALAVTESL, Fz, BHICERL TR, MEABRUSNEEZE] .
FRE@EEERN] F. ERHIBMUEEEETEZETL. TNOoDEDHDIECAICKYRELGFRET-
TLESLY,

AHRDOROHSEAMA L, FHMICOTFE L THAERKMERN LT HAEXBOFTTHEHVEHLE (LS,
AEGOERICERLTIE, HEDYEDEH - FRAEHRHT SRoHSHESTE. ERHLIREEEETE+
DAEDL, DNBERITERT HELS CHACESL, BEEADINDEREETLEVIEITEYEL
EEREFICELT, SHE—Y0EFZAEVNVDIRET,

RETFTNALRAKAMY —I K&

https://toshiba.semicon-storage.com/jp/
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