TOSHIBA

TC74VHC161,163F/FK

R CMOS TUAILEREE LYar E/IIvY

TC74VHC161F, TC74VHC161FK
TC74VHC163F, TC74VHC163FK

Synchronous Presettable 4-Bit Counter
TC74VHC161F/FK Binary, Asynchronous Clear
TC74VHC163F/FK Binary, Synchronous Clear TC74VHC161F, TCT4VHC163F

TC74VHC161, TC74VHC163 I, >Jar 45—k CMOS HffiZ ALV -85 E
CMOS R 4 EVbAFUTYTHI2ETF CMOS DERETHAHEVEE
BAT. BEavh TTL RIS 5REEERETEET, Tz, FRICR
AL Q&Q N\ IFIZKY  RAYFUTBICHKET HEE /A XL RIBICERLE
L=,

IJRYIANE, B ENYIYOTTITA4ITY T, TUYL JUTHEA SOP16-P-300-1.27A
HiE L LRLTTOTAINIZRYET, TUvbEEE. 24 FL3oav o A TC74VHC161FK, TCTAVHC163FK
HDOiIs EASYICRBLEST A VUTEEEIBYIAADILE EAYIZEEAT
35947 (163) &, /O IZERBAD AT (161) BNABRIATHET,

Ff-. A DOART—FEHED =6, ENT.ENP @ 2 KO/ R2—TILAHE
T )—HAMNRFENTEY., MO —FERHWTIZ n EvhDhI 4%
MTEET,

TRTOAAHFIZIE, TS5RE (AAHD Voo IZRAM-TIEARIZED) D
FAF—RFHBALEL, FHAREOANRERBERALELZ, ChIKY. ERE
EANMHSEOKEETANIZSS VOBEENEZAOND T —RALFRINET .

DAANRI—EHoFaTFsiarBFRIzkY., 2 BEEAVE2II—RX 5V HS 3 VSS0OP16-P-0030-0.50
V ZADLARIVERR, N T)—1\w o7y T EBREEADRLLIEANTRES LR 5=
YFES, SOP16-P-300-1.27A :0.18 g (1B%)

VSSOP16-P-0030-0.50 :0.02 g (B#)

" R

L =0 : fmax = 185 MHz (%)
Vee=5V)

® (XIHE BN :Tee = 4 pA (F&K) (Ta = 25°C)

® EMET A : VNTH = VNIL = 28% Ve G/ly)

& SANLHL, NU—FyrTaTsra  HREHY

® NTUADLNTZEER : tpLH = tpHL

® JLWENEE I :VCC (opr) =2~55V

o X/ A Xiik :VoLP =0.8 V (e k)

® T74ALS161/163 LRI—E U#HE, A—7 727 a v

S EERIBFH
1991-11
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TOSHIBA

TC74VHC161,163F/FK
E i E
/
R 1[] []16  Vee
cK 2] [ ] 15  carry Output
A 3[] []14 oA
B 4[] []13 B
c 5[] []12 ac
D 6] [ ]11 ap
ENP 7] [ ]10 ENT
GND 8[| [ ]9 [oAD
(top view)
FRERX
TC74VHC161 TC74VHC163
_ CTRDIV 16 - CTRDIV 16
cirR —~cT20 iR —1 ~5cT=0
LOAD Jgt M1 LOAD J%—m M1
M2 (15) — M2 (15)
enT—(10) | G3 3CT = 15 Carry Output enT—(10) | G3 3CT = 15 Carry Output
ENPJZ)— G4 ENP—(Z)— G4
ck—2& L cy2, 3,4+ ck—2 L ¢y, 3,4+
3 L s 3 L 4
A—B _fsp [ L (14)_op A—B 75D [ (14 op
B_(i)_ [2] —(ﬁ)—QB B_(i)_ 2] —(ﬁ)—QB
c—B) | [4] —(ﬁ)—QC c—0B) | [4] L (12) ¢
p—6) | 18] (1) op p—6) | 8] (1) qp
HEER ()
TC74VHC161 TC74VHC163
Outputs
Inputs Inputs Function
CLR| LD |ENP |ENT| CK |CLR | LD |[ENP |ENT| CK | QA | @B | @C | @D
‘0 2k y kL
L X X X X L X X x | £t L L L |54
F=aET )ty
H L X X | £ | H L X O I B c D |LL%+.
H H | X Lol f | H | x L No Change f,\’/orj vhLZFH
H | H L x| | n|H L x| No Change 2:7 hLFE
hov hEIMEEL
H H H H | £ | H H H Ho| f Count Up 24
Holox | x| x| x| ox | x| x| No Change f,\’/orj vhLZFH
FOX : Don't care
A,B,C,D: T—42 ANDHELAR)L
Carry : Carry = ENT-QA-QB-QC-QD
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TOSHIBA

TC74VHC161,163F/FK
AL
5 —— |
(A l}f////:////ﬁ] V77777777 DONT CARE UNTIL LOAD GOES LOWZZ i)
owa ) B l}f////;////ﬁ] Viii7z7ziiididiiiiiiiii
P e l}f////}”///ﬁl Viizzizz;leiiiiiiiiii
D l}f////}”///ﬁl Viizzizz;leiiiiiiiiii

SO | S S

ENP . | |
ENT IR ! |
CiN 777/ i R L
o g | | | B
Outputs < b i : i
o PA7A | | '
\@D . % | |
Carry Pob ] .
T 2 13 14 15 0 1 2
VO G S COUNT : INHBIT — >
ASYNC SYNC PRESET
CLEAR CLEAR
(161)  (163)
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TOSHIBA

TC74VHC161,163F/FK
AT LE
1
CIR Ac{ >
ENP
Nt 008 §

mi

LOAD

i

40|>_
— Do >=8
e e
L

‘ [:E —lck GT NQA

(%) |

D R qf!

+CcK Q MQB

(%) |

D R o

_ 12
+lck Qq c{}QC

(%) |

D R o

CK

F: NERFF EEfEXR

TC74VHC161 TC74VHC163
D | ck | R Q Q D | ck | R Q Q
X X H L H X H L H
L | f | L L H L f L L H
H L H L H L H L
X l L No Change X :1 X No Change
X: Don'’t care
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TOSHIBA

TC74VHC161,163F/FK
B|HRBERER ()
" B i 5 R i-_Liva
S bEd B £ Vce -0.5~7.0 v
A il S 53 VIN -05~7.0 \%
H il S I VouTt -0.5~Vcc +0.5 \%
AN BRESFSAFT —FER K -20 mA
HABFEFTA A —FER lok +20 mA
H V| B g louT +25 mA
& B / G N D S Icc +50 mA
5 B # % Pp 180 mw
53 pia R E Tstg -65 ~ 150 °C
i B RKERIL, BEFLY ELBATEESHIMETHY ., 1 DOIEELBATIEHRYELEA,
AYUSOFERAEY (ERBE/ERIETSE) MM RKER/BFHELNTOFERICEVNTE. B8R (BEBLUKX
BEREEENM, ERGTEELILE) TEHELTHERINLIEEIE. EEENELIETISEETNLHY FT,
BN EBEREERENVFTvY BMYBWLEDOTEFELBBEVWBEUTAL—T1 I DEZRERZE) BLUEK
EREMER (EHEMERLR— N, HERERS) 2 CHAOL, BULGEEERGZSBEOLET.,
EhEEEEE (CX)
" B i 5 R i-_Liva
S bEd B £ Vee 2.0~55
A 5 3 E VIN 0~55 v
H 5 B E Vout 0~Vce \%
g 1E R E3 Topr -40 ~ 85 °C
_ 0~100 (Ve = 3.3 £0.3V)
A £ R (T BB M dt/dv 0~20 (Voo = 5405 V) ns/\V
o EMEEEIEMEEREIET AT-ODEHTT,
FRALTWWEWLWAAILZVCE, HLLIEGND ISHEHE LTSS,
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TOSHIBA

TC74VHC161,163F/FK
DC $i&
BMOE O£ # Ta=25°C Ta = -40~85°C
H B i 5 B
Vec (V) | &/ | 8% | &K | & | &K
. 20 150 | _ _ | 180 | _
H L~ ViH - 30-55 | Vec x| — — |Vecx| _— v
i 0.7 0.7
ANERE
20 _ _ | os0 | _ | 050
LR v — so-s5 | — | — |Veex| _ |veex| V
i 0.3 0.3
2.0 19 | 20 | — 19 | —
lon=-50pA | 3.0 29 | 30 | — | 29 | —
‘4 L~)|  Vou \=/|\’\}IH orViL 45 44 | 45 | — | 44 | — v
IoH = -4 mA 3.0 258 | — — | 248 | —
- IoH = -8 mA 45 394 | — — | 380 | —
EolEd
2.0 — | 00 | o1 — | o1
loL = 50 pA 3.0 — | 00 | o1 — | o1
‘LRl Vo \z/l\h}lH orViL 45 — 00 | 01 — 0.1 v
loL =4 mA 3.0 — — |03 | — | 044
loL =8 mA 45 — — |03 | — | 044
A h B R IIN VIN = 5.5V or GND 0~5.5 — — | 201 | — | t10 | pA
BHMHEEER Icc VIN = Vce or GND 55 — — 4.0 — 40.0 pA
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TOSHIBA

TC74VHC161,163F/FK
AL THEREESEH (input: t- =t = 3 ns)
A O £ # ra= | 15
% g £ = nER 25°C | geoc | man
Vce (V) | Limit | Limit
& M /N L R MF tw (L) _ 33+03 | 5.0 5.0
(CK) wiy | 50:05| 50 | 50 | "™

il

Y]\ 2 SR A S -1
m ¢ ®4 3.3+03 5.0 5.0
(CLR) w (L) 0+0. . ns

G 1)

BNty bT vy TEBE 33+03 | 55 6.5
ts X 2 ns

(A,B,C,D) 50+05 | 45 45

= /Mt v 7R 33+03 | 8.0 9.5
&= vy b7y B ts =2 ns

(LOAD) 50+05 | 5.0 6.0

BNty bT vy TEBE 33+03 | 75 9.0
ts X3 ns

(ENT, ENP) 5005 | 5.0 6.0

BNty Ty THEBE

R 3:03 | 4. .
CIR t 5
(CLR) &2) s = 50405| 35 | 35 |

.30. . .
o ™ — N ‘
& M & L F B M th X2, X3 50+05 | 10 10 ns

il

Nk — L F B O 33+03 | 1.0 1.0

epa— t 5 . . . .
(CLR) . n = 50£05| 15 | 15 | "
GX2)

Ny L — N )L B

— 30. . .
(CLR) trem 4 ns
5.0+0.5 1.5 1.5
GE1)

bl

£ 1: TC74VHC161 (DA EF
E2: TC74VHC163 DA EF
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TOSHIBA

TC74VHC161,163F/FK
AC 5% (input: t- = t: = 3 ns)
A E & # Ta=25°C Ta=-40~85°C |
b} B i 5 =-Liva
Vce (V) CL (pF) =/ ik =R =/ | &K
15 — 83 | 128 | 10 | 150
33%03 0 108 | 163 | 10 | 18
—_ nooe T 3 5 _ . . . 5
L | T . i,
(CK-Q) tpHL 15 — 4.9 8.1 1.0 9.5
5.0+0.5
50 — 64 | 101 | 10 | 115
13103 15 — 87 | 136 | 10 | 16.0
— N 3 +0.
= ® & & &M 50 — | 1m2] 171 ] 10 | 195
(CK-CARRY) N X1 ns
e p 15 - 49 | 81 10 | 95
(Ao bk-E K1 50+05
50 - 64 | 101 | 10 | 115
15 — | 110 | 172 | 10 | 200
— . 33403
= ® & & B M 50 — [ 135 [ 207 | 10 | 235
(CK-CARRY) ol X2 1 T 70s T 0o o] ™
. S p 5 — . . . .
50 — 77 | 123 | 10 | 140
15 — 75 | 123 | 10 | 145
3.3+03
E R EE B M toLH 50 — | 105 | 158 | 1.0 | 180
X6 ns
(ENT-CARRY) tpHL 15 — 4.9 8.1 1.0 9.5
5.0+0.5
50 - 64 | 101 | 10 | 115
15 — 89 | 136 | 10 | 16.0
— . 33403
= W & E M 50 — 12171 10 | 195
(CLR-Q) toHL 4 ns
(12) 15 — 55 | 90 | 10 | 105
’ 5.0+0.5
50 — 70 | 110 | 10 | 125
13103 15 — 84 | 132 | 10 | 155
— N 3 0.
= ik B E K M 50 — | 109 [ 167 ] 10 | 190
(CLR -CARRY) toHL X4 ns
32 15 — 50 | 86 | 10 | 100
(£2) 50+0.5
50 - 65 | 106 | 1.0 | 12.0
15 80 | 130 | — 70 —
33403
. 50 55 85 — 50 -
BRRXUOYvYEKEH fmax — MHz
15 135 | 185 | — 115 | —
5.0+0.5
50 95 | 125 | — 85 —
A h B B CIN — — 4 10 — 10 pF
% ffi M8 % 8| Crp EN| — | 28 | — | — | = | oF

1. CPDIE. BEAFROIBEEEERLVSEL: ICHHBOERBBIETT,
|AMBOTHEEEEERIE. RRAIZKYKRDLNAET,
ICC (opr) = CPD-VCC-IN + ICC

Tz, FHAICREROEFA OV EOBEEETRIT. LXTRO=-FEHRIE (ICC(opr) [CTEENEZMET S
EITKYKRDONFET,

C C C C C
AICC=fCK'VCC( SA-F 284- gc+ 1Q6D+ ']060]

== L. CQA~CaD. Cco [FFhFh QA~QD. CARRY OUT MAFRAEE. fcK X CLOCK ® A EKE
¥ 2: TC74VHC161 2D 3 FH
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TOSHIBA

TC74VHC161,163F/FK
AC ERBIHFIERIE R
twH  twl
Vce Vce
=\ /
CK 50% 50% CLR 50%
SN\ N

twi

()() VoH Vce
Q, 50% 50% CcK 50%
Carry V GND
‘ ) ot trem
pLH pHL
— VoH
Q
’ 50%
Carry ? /
tpHL VoL

B1 hYvrE—F K4 4)7E—R (TCT4VHC161)

Vce
LOAD 50% 50%
¢ GND
ts th ts th
A~D 50% CLR
ts th
— ——Vce
CK 50% / 50% CK
4/ ¢ GND
toLH, tpHL
a 5 VOH VOH
, Q,
Carry 50% Carry \
5 VoL VoL
2 JyteybE—F E5 “U7E—F (TC7T4VHC163)

Vce Vce
EE? / ENT /50% \ 50%
GND —/ \— GND

——Vce VOH
CK Carry 50% 50%
GND E — VoL
tpLH | tpHL |
()() VOH
: X
( VOL
B3 Ao R—TILE—F B6 HARY—KE—K
(o EmKIEICERE)
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TOSHIBA

TC74VHC161,163F/FK
JA X4 (input: t- = tr = 3 ns)
A OE £ # Ta =25°C
H B E] . By
Vee (V) Z4 | Limit
FEEEHIZRKREAFT T 9o VoL VoLp CL =50 pF 5.0 0.4 0.8 \Y;
FEEEHARNEFAFT 2T vY VoL VoLv CL =50 pF 5.0 -0.4 | -0.8 \
g MNF A4 F 2T v U VH VIHD CL =50 pF 5.0 — 3.5 \Y;
= K% 4 F 2 v VL VILD CL =50 pF 5.0 — 1.5 \Y;
A i F 5 4l [B] 2%
AR
) ——— -
7/ 177
X A
Parallel Carry N-Bit Counter
H:COUNT . e \
L: DISABLE INPUTS INPUTS INPUTS
L] L] L]
LD A B C D LD A B CD LD A B CD
L— ENP L ENP L ENP
H: COUNT .
L: DISABLE ENT Carry ENT Carry ENT Carryf——------- >«XE§/\
— CK — CK — CK
CLRQA QB QCQD CLRQA QB QCQD CLRQA QB QCQD
OUTPUTS OUTPUTS OUTPUTS
CLR . ® S
K —o — OO O o J
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TOSHIBA

TC74VHC161,163F/FK
gAY
SOP16-P-300-1.27A Unit: mm
16 9 B
HHHHHHHH
313
(en)
>>
ﬁ opgooo @
0.705TYP ! ! !1-27 o.43i8181@@
10.8MAX o
| 10.3%0.2 gf iz 2
> ‘; | — =
- <
l," \, _E[ 08402
[aV]
ZTo1] 55
"o
S| 2

BHE:0.18 g (1B#)
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TOSHIBA

TC74VHC161,163F/FK
SR
VSSOP16-P-0030-0.50 Unit: mm
16 9
1AARAARAARA | 2
— o
5 3
ol &
2] <
N, | ! AN g
@HH?HHH@ ) -
0.25TYP ! ﬁ | H 0.2f8:8151@ wﬁ“«—%
o
4.25MAX
4.0%0.1
<
s
NalninininininlANEE..-
w0 (o]
20 g <
A ©
g o
BHE:0.02 g (1)
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TOSHIBA

TC74VHC161,163F/FK

HaRYKkHNEDEREL

MXESHEZELVEFOFEHLEL WVITEFEEEZLUT &) L0WET,
AERIZBEINTLWAN—FIIT7, YVIFII7ELVVRATLEUT IKEZ] E0VWVET,

o RERICHT HEHRF. AEHDOBEARI. BOESGEIZLIYFELRLICEESNSEAHYFET,

o XEICLDUHDBRDAELZ LICABEHOGHERELLFY, Fz. XEICLILUHDENOREEZFTHK
BEHEGRHERISEHEATL. CHARIC—UEEZMALY., BIBRLEZY LBV TSESLY,

o UHIFRE., EHEMUDALIZEOTVETHN, FEK- AN —CHGEFE—RIZEBEDT-IHET IH5EN/HY
Y, AEGKECHERBELLIGAE. REJOBREFHOBRECIYES - BE - BMENBREINSLILEDHENES
2. BEHDODERIZEWT, BEHEDON—KIITT7 - YIFIITT - SATLIZRERRERHZ21TIEES
FELWLET, b, RABLVCEFEARICKELTIE, AERZICEATI2RH5DOER (KEH., £HE. T—5% 21—,
FIVr—oav/—bk, FEREEENVFTVILE) BLIURERNER SN DB OMIRRAZE, 2145
RBAEREEFCHRDLE, ThITH-TLESYL, T, LREHLGEICREOERZT—4%. B, RLELEIZFRT
BMTHARE. 705354, LI ALZOMCHABEN L EQFEREERT 51568, SEFOERERE
FUVVRTLERTHRIZEEL., PEHROEERIZEVTERABZHBL TS,

o RERIF. FHAICEVWRE - EHEMAERIN, FLEZTOHEOREBNESR - BRICETZRIITEN. B
RGHEBREZSITECIBRN, & LAIHRITRUGHZEZREIBNAOHLHHHF (UT “FEAR" &0
) ITERASNDZERFERSATHERAL, RIELShTWEEA, BERARICIXREFHEEHKSE. ME -
FTHESR. ERESE (NLATTRO).. BH - EEHS. JIE - s, KEESHS. BRI - BRGEE
. SRETEHEEKSE. FRER. REEERBLENESENETITA. FERICERICEKEET SBARIIKREE
¥, HEARICEASNEGERICE., SHE—VDERZEAVERA, GFH. FHEILEREOQFTT, FE
Lt Web 44 FOBEVEDLE 74 —LMLBENEDLE (S,

o RERENME, BN, VN—RIPZTIUT, BE. HE. BIE. BRELAVTIEZL,

o ABGZE. ERNDES. RAIRUGFICEY., BiE. A, REZELESATHWLIRAICERTHZEIEFTE
FHEA

o REMIZHH L THARMBERT, HAOKKRMEE - CAZHAT H-HODILOT., TOFEARICKHEL THHAR
UEZFBDOHMMEEZDMDER 0T SRAEFTERBEDHFEZTOILDTEHY FEA.

o A&, EEICEDIEMELBIEEFRESHUNAELEAKRENTVRY ., JHF, AERE I VCEKIMIFHRICEL
T, BERMICLEATHICE —UIORE EREBEOREL. BRMEORKRIL. HEBHN~DEHORIL. FHROIEHE
ORI, F=FOHEFDFERERLEZSTHNNICRLGL,) ZLTEYFEEA,

o ARG, FLEABEHITBESATLIHEIMEREZ. KEWMREFROFARFOEMN. EFFADEM. HHLIE
TOMEERZOEMTHERALGVTLESW, F BHICELTE, MELSBRUNEEZE]. [XE®
HEERRA) F. ERHIBHEEERZETL. TAODEDDECAHICKIYBELGFHREIT >TSS,

o AEMOD ROHS EAMGE, FHMICOESE L TREREMNICHFEHEEREOETTHEHVELELEZEL. K
HAaOTERICELTIE. BEOMEDESR - EAZEAGY S RoHS HERF. ERAHLIREEEEFTE 7N
BEOL. WMSERICEETT HELD CERACESL., BEHESDINDERTEETLAEVI EICLYELEEBEIC
LT, aE—YnHEEZAEVIRET,

RETNARA&AMY — T Bt
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