TOSHIBA

TC74VHC161,163F/FT/FK

HZCMOSTUAIILEREE Vay E/ Uy

TC74VHC161F,TC74VHC161FT,TC74VHC161FK
TC74VHC163F,TC74VHC163FT,TC74VHC163FK

Synchronous Presettable 4-Bit Counter

TC74VHC161F/FT/FK Binary, Asynchronous Clear

TC74VHC163F/FT/FK Binary,Synchronous Clear

TC74VHC161, TC74VHC163 1%, > VU =>4 — I CMOS #fi &
FAW=#BEE CMOS i 4 B XA F U T o T 2 TT
CMOS OHETH HIERWEEBESN T m#EY 3 v b TTL (VLY
LEEEEEZ B CE £, Fo, AL Q&Q Ny 7 7 I
KV, A TF U TREICRETHEE ) A X b RIBIIERB L E Lz,

ray I A, ML EROV Yy UTT I T 47T, £, 7
Vv b, ZUTHADIZ L V_ATT 2T 472720 FET, 7
Uty MEIEIX, WX A7 b7 0y AJIOSES ERDIZEL
FTN, IV TEETZ ey 7 ATIOSH ERVICFRTE 247
(163) &, ey ZIZERBOX 47 (161) BABSNTHET,

F7- B OB 2 — NGO 7= % ENT, ENP O 2 KD A 1—
TNVANEX Y )V —HORETLENTEY, SMHTo7F—NEHn
FICn by hOI T ZEBETE £,

FTRTCOANTIZIE, 77 A2 (A J1ov5 Ve i2mi- TES
BT D) OF A A — KBNS, FBFEO AN IRERIKE 2 BH L
F L, ZHICED, EFREEN MDD L Z2VIREETATINZ 55V O
ENG 2N —ALHRINET, ZTOANNNT—F 7T n
T varFRICEY, 2ERBA L HX T 2—A 5V E 3V HE~
DVUANVE, Ny T U=y 7T v F R E~OEIR G
HREL 72D FT,

B R

o mEHENE : fmax = 185 MHz (FE#E)
Vee=5V)

o [RKIHFEEI t1cc = 4 pA (i K) (Ta = 25°C)

o EMEE R : VNIH = VNIL = 28% Vce Gx/lY)

o BANEYL, NU—FyTaT s a HEHY

o NTUADLFVIRIERR] : tpLH = tpHL

o JRWENEEEEEPH :Veg (opr) =2~55V

o (KA KpEE :VoLp = 0.8V (5K)

o T4ALS161/163 LRl — v s, F—77 v 7 v a v

TC74VHC161F, TC74VHC163F

L

SOP16-P-300-1.27A
TC74VHC161FT, TC74VHC163FT

TSSOP16-P-0044-0.65A
TC74VHC161FK, TC74VHC163FK

VSSOP16-P-0030-0.50

HE
SOP16-P-300-1.27A
TSSOP16-P-0044-0.65A
VSSOP16-P-0030-0.50

:0.18 g (12%)
:0.06 g (1B%)
:0.02 g (1B#)
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TOSHIBA TC74VHC161,163F/FT/FK

E iR
-/
CR 1[] []16 vee
CK 2|: :|15 Carry Output

A 3l []14 oA
B 4[] []13 @B
c 5[] []12 ac
D &[] []11 ap

ENP 7 [] []10 ENT
GND 8[| [ ]o [oaD
(top view)
7.8
A 22 X
TC74VHC161 TC74VHC163
_ CTRDIV 16 CTRDIV 16
CLR N CT=0 CLR G IN 5CT=0
LOAD Jgt M1 LOAD Jgt M1
M2 (15) M2 (15)
ENT (10) G3 3CT = 15 Carry Output ENT (10) G3 3CT = 15 Carry Output
ENP—(Z)— G4 ENP—(Z)— G4
ck—@ & ce, 3, 4+ ck—@ & ce, 3,4+
3 L s 3 [ L s
A—BL _Fsp 1] L (14) _qp A—BL _Fsp 1] L (14) _qp
BJA)_ 2] —(ﬂ)—QB BJA)_ 2] —(ﬂ)—QB
c—B) | [4] —(ﬁ)—QC c—B) | [4] —(Q—QC
DJQ)_ 8] —(ﬂ)—QD DJQ)_ 8] —(w—QD
BEEER ()
TC74VHC161 TC74VHC163
Outputs
Inputs Inputs Function
CLR | LD |ENP |ENT | CK |CLR | LD [ENP |ENT | CK | QA | @B | aCc | @D
L x | x | x | x L x | x | x | L L L L |0 kv eY kL
E3 I
T—aET )ty
H L X X f H L X X A B c D | {l=+.
hovbLEHE
H H X L H H X L No Change A,
H | H L | x | f H | H L | x | f No Change f,\’j"’“’*ﬁ
H| H | H|H H| H | H|H Count Up 277 hBfEEL
H| x| x| x |7 x | x| x| x |7 No Change 2'7 vhLEYE

E: X : Don’t care
AB,C,D: T—2 ANDHBELANIL
Carry : Carry = ENT-QA-QB-QC-QD
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TOSHIBA TC74VHC161,163F/FT/FK

242U TH
or |
o L
A 7 A Vi DON'T CARE UNTIL_LOAD_GOES LOW A
R LI A U % % % 7

v o I
GO/ L,
ENP |

—
o A7y - T L[
cma

ENT 5

Outputs <

Carry ! ! | | '
T 12 13 14 15 0 1 2]
A oA —  COUNT ; INHIBIT

ASYNC SYNC PRESET
CLEAR CLEAR
(161) (163)
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TOSHIBA TC74VHC161,163F/FT/FK

VATLE

1
CLR—C[>

7

ENP
ENT
LOAD
M Carry
Out
A

14
c{}QA

4
g

D R Q-

_ 13
o—lck Q ({>—QB

oIk Q MQC
6
o oD .
L (5I)I

D R qH!

2
CK (>o

I RNEFF EEEXR

TC74VHC161 TC74VHC163

D | ck | R Q | a D | ck | R Q Q

X X H L H X | L H

L | f ] L L H L | f | L L H

H| f | L H L H| f | L H L

X 1 L No Change X 1 X No Change

X: Don't care
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TOSHIBA TC74VHC161,163F/FT/FK
wRERER ()

22| B EIRC N B
E IR S £ Vce -0.5~7.0 Vv
A 5 S IEd VIN -0.5~7.0 \%
H P = E|  Vour -0.5~Vce + 0.5 v
ANGREATSAF — FER Ik -20 mA
HAFET A4 — FER lok 120 mA
H h B s louT 125 mA
8 ® / G N D B & lec +50 mA
§ ES # ES Pp 180 mw
& 7 2 Bl Tsg ~65~150 °C
F BEERRERE. BRLYELBATEIELLGMETHY ., 1 DNEELBATRAEYEEA,

ARBOERFEY (FREE/EREESF) MEIRXER/BEERALATOERIZEVTH, S8HF (B
BLUAREBR/EBEMM, ERGEELLE) TERLTEASAIEEE. EEENELIETISETL
AHYET,

BUHFBEREEENVF Ty MYBVWEDOTIBEESHVELVTAL—T1VIDEZAEAE) B&
CMEZMEREMSFER (EEMESRRLA— . HERERE) 2 CH2AOL, BULGERERFZESELLET,

BEER ()

1§ B i 5 iE il B
E IR & |5a Vce 2.0~5.5
A A E |E3 VIN 0~5.5 Y,
H A B |53 VouTt 0~Vce Vv
Ej] 1’F ;El = Topr -40~85 °C

0~100 (Vcc=3.3+0.3V)
Ah B F B B M dt/dv ns/V
0~20 (Vcc=520.5V)

. BEHEIEEEERIET5-ODOEHLTT,
FRALTWLWEWLWAAIZVCC, HLLIEGND IZHEHEL TS,
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TOSHIBA TC74VHC161,163F/FT/FK

B
DCH%
B OE £ #& Ta=25°C Ta =-40~85°C
B g 2 5 Veo ‘ .| #
(V) isill\ *EQE— isij( HE/]\ Eij(
20| 150 | | 150 |
“H LRI VIH - 3.0~ | Ve _ _ | Veex _
55 0.7 0.7
ADERE \Y
200 | _ |os5 | _ | o050
‘L LRI ViL — 30~ | Veex | Veex
55 0.3 0.3
2.0 1.9 2.0 — 1.9 —
lon=-50pA | 3.0 | 29 3.0 — 29 —
wyn . VIN
H LRI VOH 0 orviL 45| 44 | 45 — 4.4 —
loH =-4 mA 3.0 2.58 — — 2.48 —
lon=-8mA | 45| 394 | — — | 38 | —
HAOERE \%
2.0 — 0.0 0.1 — 0.1
loL=50pA | 30| — 00 | 01 - 0.1
« » N VIN
L” LANJL VoL =V or VL 4.5 — 0.0 0.1 — 0.1
loL=4 mA 3.0 — — 0.36 — 0.44
loL =8 mA 4.5 — — 0.36 — 0.44
A h B R N ViN =55V or GND g; — — |01 | — | #10 | paA
%l BB R lce VN = Vcc or GND 55| — — 4.0 — | 400 | pA
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TOSHIBA TC74VHC161,163F/FT/FK

A4S UTHREIESME (input: t, =t = 3 ns)

Ta= Ta=

A E & # o | —40
E B8 2 2 25°C | gpoc | B

Vee (V) | Limit | Limit

B b KX L R B tw (L) 33£03 | 5.0 5.0
= 1 ns

(CK) tw (H) 50+05 | 5.0 5.0

il

7/ \ A S PR 3 g
P 3.3+0.3 5.0 5.0
(CLR) tw (L) 4 ns
50+0.5 5.0 5.0

GE1)

Bty FT Yy THB 3.3+0.3 5.5 6.5
ts X2 ns

(A, B, C, D) 50+£05 | 45 45

Bty FT vy THB 3.3+0.3 8.0 9.5
_ ts X2 ns

(LOAD) 50+0.5 5.0 6.0

Mty b7 v THEME 3.3+0.3 7.5 9.0
ts 3 ns

(ENT, ENP) 50+0.5 5.0 6.0

Mty Ty THEME
3.3+0.3 4.0 4.0

(CLR) ts 5 ns
50+0.5 3.5 3.5
(Ex2)

. 3.3+20.3 1.0 1.0
IR — L F B R th X2 X3 ns
50+05 1.0 1.0

il

il

IR — L F B M
33+03 | 1.0 1.0

(CLR) th 5 ns
50+05 | 1.5 15
Gx2)

&= MU L o— N L B
3.3+03 2.5 2.5

(CLR) trem X 4 ns
5005 1.5 1.5
Cx1)

F1: TC74VHC161 [CDH#E
7 2: TC74VHC163 [CDH#E
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TOSHIBA TC74VHC161,163F/FT/FK

ACHHE (input: tr = t; = 3 ns)

BoE £ # Ta =25°C Ta=-40~85°C|
15 B i B B
Vec(V) | CL(pF) | &/ | % | &KX | & | &K
15 — 8.3 12.8 1.0 15.0
33+0.3
= # & & B [ toLH 50 — 10.8 | 16.3 1.0 18.5
X1, B2 ns
(CK-Q) tpHL 15 — 4.9 8.1 1.0 9.5
50+0.5
50 — 6.4 10.1 1.0 11.5
15 — 8.7 13.6 1.0 16.0
= #% E & B R 3.3+0.3
toL H 50 — 1.2 | 171 1.0 19.5
(CK-CARRY) 1 ns
. tpHL 15 — 4.9 8.1 1.0 9.5
[AoY b-E—F] 50405
50 — 6.4 10.1 1.0 11.5
15 — 11.0 17.2 1.0 20.0
= # & & i [ 3.3+0.3
toL H 50 — 135 | 20.7 1.0 235
(CK-CARRY) 2 ns
tpHL 15 — 6.2 10.3 1.0 12.0
[(FUty bE—F] P 50+0.5
50 — 7.7 12.3 1.0 14.0
15 — 7.5 12.3 1.0 14.5
3.3+£0.3
= # & & i [ toL H 50 — 105 | 15.8 1.0 18.0
X 6 ns
(ENT-CARRY) toHL 15 — 4.9 8.1 1.0 9.5
50+0.5
50 — 6.4 10.1 1.0 11.5
15 — 8.9 13.6 1.0 16.0
= # & & i [ 3.3+0.3
_ 50 — 1.2 | 171 1.0 19.5
(CLR -Q) tpHL 4 ns
. 15 — 55 9.0 1.0 10.5
Gx2) 50+0.5
50 — 7.0 11.0 1.0 12.5
15 — 8.4 13.2 1.0 15.5
= #% E & B R 3.3+0.3
_ 50 — 109 | 16.7 1.0 19.0
(CLR -CARRY) toHL 4 ns
. 15 — 5.0 8.6 1.0 10.0
£ 2) 50+£0.5
50 — 6.5 10.6 1.0 12.0
15 80 130 — 70 —
33+0.3
50 55 85 — 50 —
RRX7 Oy REKEH fmax — MHz
15 135 185 — 115 —
50+0.5
50 95 125 — 85 —
A h B 2 CIN — — 4 10 — 10 pF
Zm A BEE CpD x|l — 23 — — — pF

E 1. Cppld. BARMBOBMEHEEERLVIHEL IC NHBOFHEEETT,
EATBOTHEEHEEERIE. KRKICEUYRDONLET,
Icc (opr) = CpD Ve fiN + Icc

Tz, BHAICTEROEFA OV EOBEHEERE. LXTROLERIME (Icc (opr) IS TEENEZ D
HEdbIlLITkYROLNFETS,

C C C C C
AICC=fCK'VCC[ §A+ SB-F §C+ 1Q6D+ 1CGOJ

f=f2L. Cqa~Cap. Cco l¥FZhZh QA~QD. CARRY OUT MAREE. fck & CLOCK DA NERKE
E2: TC74VHC161 [ZD#Ai# A
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TOSHIBA TC74VHC161,163F/FT/FK
ACTE & f%18 3152 T

twH ) twL v v
CcC CcC
o W /_\ ar N/
_/ g_/ GND _/ GND

twL

55 VoH Vce
Q, 50% 50% CcK 509%  \
Carry
B VoL GND
trem
tpLH toHL Von
Q /
’ 50%
Carry °
toHL VoL

M1 hHyhrE—F E4 4YT7E—F (TCT4AVHC161)

Vce
LOAD 50% 50%
¢ GND
ts th ts  th
A~D 50% CLR
ts | th

— —Vce
CK 50% / 50% CK
§ GND
tpLH, tpHL
Q § VoH VOH
, o Q,
Carry 50% Carry \
5 VoL VoL
B2 Jyty E—F K5 2U7E—F (TC74VHC163)
Vce
ENP /50% \ 50%

ENT

ENT
I GND

VoH
Carry 50% 50%
— VoL
tpLH tpHL
! 1

B3 hoo kA R—TLE—F B6 HARY—KE—F
(ho 2 FHZERKEIZERE)

CK

9 2007-10-01



TOSHIBA TC74VHC161,163F/FT/FK
7 4 X%t (input: t, =t; =3 ns)

) BMOoE & # Ta=25C | _ .
1" B i 5 B4r
Vee (V) B Limit
EFEHARKIATI VY VoL VoLp CL =50 pF 5.0 0.4 0.8 Y,
FEBEHRARNFAFT 2TV VoL VoLv CL=50pF 5.0 -0.4 | -0.8 \Y;
x NS 4 F 2 v U VH VIHD CL =50 pF 5.0 — 35 Y,
K% A4 F+ = v VL ViLb CL =50pF 5.0 — 15 \Y
A 70 S 41l B B
AN
) — -
+
EEEIC R
Parallel Carry N-Bit Counter
H:COUNT
L: DISABLE \
INPUTS INPUTS INPUTS
L] L] L]
LD A B CD LD A B C D LD A B C D
L ENP L—ENP L—ENP
H: COUNT N
L DISABLE ENT Carry ENT Carry ENT Carry >J€E§’\
— CK — CK — CK
CLR QA QB QC QD CLR QA QB QC Qb CLR QA QB QC Qb
INE INE INE
OUTPUTS OUTPUTS OUTPUTS
CLR * * -~ O O O O O O
o N S EE————— i

10 2007-10-01



TOSHIBA TC74VHC161,163F/FT/FK

S iAE
SOP16-P-300-1.27A Unit: mm
16 9 B
HHHHHHHH
) i g
EELEEEEE:
0.705TYP ! ! ! 0.43 1007 055D

BHE:0.18 g (1B#)
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TOSHIBA TC74VHC161,163F/FT/FK
S E
TSSOP16-P-0044-0.65A Unit: mm
16 9
ikl ?
O
ELELER %
0.225TYP 083 || 0207488 573
, 5.4MAX
5.0%0.1
>
r i j
R ininintiiinla]ala———
0.45~0.75
BE:0.06 g (1Z#)
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TOSHIBA TC74VHC161,163F/FT/FK

SR
VS8S0OP16-P-0030-0.50 Unit: mm

16 9
IAARARAA 1 2
- o
O (=]
8 &
45 <t
\ ] | N’
I;IHH?HHHQ ) -
0.25TYP ! ﬁ | H 0.2f8:8151@ EEE%EL%
S
4 25MAX
4.0+0.1
é_
AR, 2
=01 s g
g @
g o

BHE:0.02 g (1B#)
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TOSHIBA TC74VHC161,163F/FT/FK

BERYFEDEDOSEN

o REHIZEHEINTWLWAN—FY9I7, YIrITT7ELUVVRTL (UTF, AEZEWNS) 2T B1E
|E, ABHDBHEANBIE. BTOESLEIZEYFELLICERESNELEAHYET,

o XEICKDEHDFAMDERAL LICKABEHOEHERERELETY, T XBICLLBHOFERORAE
BTAEHMEHRHERITIHEATH, BRERBIC—UEEZMA LY., HIRRLEZY LGWLTIES,

o HHBIRE.FEMOMLICEOTVET A FERBRE—RISREDEEIHRET SHEENHY FT.
AEGEHERAECEEE, FEGOREBOKECLY LM - FE - BMENRESINLGZLEDLNES
2. BEROEEIZEVT, BEHRON—FD 7 - VI +0x7 » VATLIZRERREHFAZITOC
EEBRBVWLET . BH. REBIVERICEL TR, AEGICET 2T OER (REM., 4tH%E. 7—
BO—b TTUS—=2av/— b, FEREEENV R T IRE) BIURERNEREILHHED
HREREAE . BUERAELEEZCHRBD L, ChITR - TSV, Fiz, ERRBEHGEICEHORRT—
B, B, RGEEITRTEMHLGAR, 705 5L, 7T XLZOMISAERGILEDEREERT S
BEE, BEMEIUVIRATLAERTHRICEHM L. SEHROERICSVWTERASEZHEL T ZE,
L. BRAREICHTIEREFEVEEA,

o ABMAIF, —MMBFHE (QE1—%. N—VF LS, FHHS. SHAKS. EXAOKRY A R
BHBRLE) FLEAREMERNCRESNATOSIARITERASNASZEABRSATNET AR,
FRlICEVRE - FEENERSh, FLEEORECREFIES - FRICRTZRIEIT BN, BAL
MEREESISECIEN, L LIBHRBITRAGZEEREFEIENOHHMHE (UT “HERR" &1
) ITEASNDZERFERSATOEREAL, RIS TWEEA, BERRICIEXREFHEEHSES.
MZE - FHMSR. ERMS. BH - WERR. JIE - S, XBESHS. BRI - BRGEKSE. £
BLeBEms. FRMSE. BHRSG. SREERKTENTINFTFT ., FEHICEARNICEHEH STV
BEERE. ARGEREARICTERALGVTCESY,

o REFRENR, B, UN—RTDOZTFI T, RE. HE. BIE. HRELAGVTLEZL,

o AEME. ERSDESR. RAIRUGHICEY., &E. FH, REZHELESA TV IHRAICERAT S L
FTEFEA

o REHICHHE L THOIXMBERET. HADKRMEE - IKAZHAT H5-HDLDT, TOHAICEREL T
LHRUVE=FEOHMMMEEZT DHMDEF 8T SRIAFERBEDHFEZITOHLDTEHY FEA,

o AIFREBMMICLDEZMMNLVRY ., HiE, AEBEIUEMERICEAL T, ARMICLERATHIZL -0
fREE (HAEBMEDREL. ERMEDRKRIL. HEBMADOESHDORIE. FHROERIEDRIE. E=FEDEFD
FRERIAEZSTACNICRLLEN,) 28T, THHE. XEEE L URMIFRICET 5 —UI0EF (FH
BIBE. BROBE. FHEE. [AHIIBE. BXFE. HEBEA. KRB, T 3REXFZETH N
[ZREEL,) [CDE—YDEFEZRVFEEA,

o ARG, FLEFEMITHBESIA TV IRMEREZ. KEWREFORAEFOEN. EXFADEM. &H
BVEZTOMEEAROBMTHEALLBAVTS LSV F- BHICELTE., MEABRUNEESE].
FRE#HHEERYN F. ERHLIALEEERZETL. TNODEDDECAHITEYRBERF/RETD
TLESLY,

o REFD RoHS BAEMALE ., FHMICOTE L TRAERKEMN LT HEAEEBROFTTEEGE LS. &
a0 ERICELTE. BEOYEOEH - EAERFT S RoOHS ERF. ERAHLIREEEEFTE+7
FEDLE, MDDERITEETHED CHALLLESL, BEHRSINDERTEETFTLLEVI LIZKYAEL
EFREFICEHLT, SHE—Y0ERZAEVIRET,
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