TOSHIBA TC74HC193AP/AF

TC74HC193AP, TC74HC193AF

Synchronous Up/Down Binary Counter
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TC74HC193AP

DIP16-P-300-2.54A
TC74HC193AF

* fmax = 54 MHz (£%) (Vcc=5V)
t1Icc = 4 pA (%K) (Ta = 25°C)

o EMEERWE : VNIH = VNIL = 28% Vce (/)

o HWTZFVT UL t LSTTL 10 i % & B2BK &) 7] 58

o XFRHIIA v E—F A |IoH| = 1oL = 4 mA (B

o NTUADENTZEIERFH] tpLH =~ tpHL

o JRVE)EETHPE :Vec (opr) =2~6 V

e LSTTL (741.8193) tF—v vk . Rl—7 77 a v 5=
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SOP16-P-300-1.27A: 0.18 g (12%)

SOP16-P-300-1.27A
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TOSHIBA TC74HC193AP/AF

REER
Inputs
Function
C(L)Junt Count {OAD CLR
p | Down
| H H L Count up
_L H H L No count
H _T_ H L Count down
H 1 H L No count
X X L L Preset
X X X H Reset
ALV 5E
COUNT 0 F 0 12345 6 5432 10FTETDGCHBASZY9
CLR
LOAD 1
A— RN
: S DON'T CARE UNTIL LOAD GOES “L”
DATA B_ .......
INPUT ) RO
D— Teerees
COUNT UP jEpipupgupEps
COUNT DOWN HpEpipipSpSpSpipSpipipipipi
QA . 1 . i
QB .
QC
QD
CARRY
BORROW

2 2007-10-01



TOSHIBA TC74HC193AP/AF

VATLE

15 3 1 2 10 6 9 7L
L Y e A £

LOAD ‘u—C{>—I J gﬂn ] ]

L R Qi R R R
D Q 19! Q 19/ Q 19 Q
- —CK — CK —CK
_ Q1 _ _ _
COUNT 5 K Q dK Q¢ dqK Q¢ dK Q9
upP [ S

S
1
COUNT 4
DOWN

CARRY E°<l—<l=>—*=(j=-—_-\_CE i\ ¢
| —CB——

BORROW ’_%<]_<]D_QC|:_I_CE

M EKER (1)

B B B2 5 A Bify
E e B |E3 Vce -0.5~7 \Y;
A A & |53 VIN -0.5~Vcc + 0.5 \Y;
H 5 S £ Vourt -0.5~Vcc + 0.5 \
AN BRETYAF — FER Ik 120 mA
HAFET A4 — FER lok +20 mA
H A S pind lout +25 mA
& )R / G N D B R Icc +50 mA
5 & 18 % Pp 500 (DIP) (3 2)/180 (SOP) mw
3 = b=t E Tstg -65~150 °C
1 MRNRRKERE ERLZYELEBEATIESHRMETHY 1 DOEBLEATIEIGY FEA,

AUGBOERAEY (EREE/EREESF) MEXRAER/BEERALATOERICEVTHL. GRHT (FEH
FURER/EBEMM ERGEELELTF) TERLTEASALIGERE.ERERENELIETISIEEZAN
HYFET,

MU EREEENF Ty MYBRVEDTIFRESRVBLUVTAL—TA 2 ITDEZRERE) B&
UMEREREMER (EEERRLAR— M EEHERE) 2 CHEIO L BUGEBRSEHRHZSBOLES,

F2: Ta=-40~65°C % T.500 mW, Ta = 65~85°C D& TIE-10 mW/°C T.300mW £TT 4 L—T 125 LT
S,
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TOSHIBA TC74HC193AP/AF
BNESEEE (3E)

22| B EIRC N B

E IR S £ Vece 2~6 Y,

A P 2 E VIN 0~Vee v

H A B |53 VouTt 0~Vce V

) e | g Topr —40~85 °C
0~1000 (Ve = 2.0 V)

D/ N R S T B B M tr, tf 0~500 (Vcc=4.5V) ns
0~400 (Vce = 6.0 V)

. BEEREEEEERIET5-ODOELTT,
FRLTWEWAAIZVCC, H LLIXGND IZEFE LTS,

==F—y
ESEN
DC4F1E
A oE £ B Ta=25°C Ta = —40~85°C
7 B £ = Voo - o
W) =/ ZE | &K =/ =X
20| 150 | — | — | 150
W LAL Vin _ 45315 | — | — | 315 | —
60| 420 | — | — | 420 | —
AREBE Vv
20l — | — |os0 | — | o050
PRI ViL _ 45| — | — | 135 | — | 135
60| — | — |18 | — | 180
20| 19 | 20 | — | 19 | —
y loH = —20 pA 45| 44 | 45 | — | 44 | —
IN
‘W LAL| Vou  |=Vigor 60| 59 | 60 | — | 59 | —
v
L loH = —4 mA 45| 418 | 431 | — [ 413 | —
loy = -5.2 mA 60| 568 | 580 | — | 563 | —
HABRE Y,
20 — [ oo | o1 | — | o1
oL = 20 pA 45| — | 00 | 01 | — | o1
VIN
s LR VoL |=Vimor 60| — | 00 | o1 | — | o1
Y,
L loL = 4 mA 45| — | o017 | 026 | — | 033
loL = 5.2 mA 60| — | o018 | 026 | — | 033
A | E B IIN VIN = Ve or GND 6.0 — — +0.1 — +1.0 pA
BwE BT R lce ViN = Ve or GND 60| — | — | 40 | — | 400 | uA
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TOSHIBA TC74HC193AP/AF

A4 2 OTHRBESH (input: t = tr = 6 ns)

Ta=
_ B OE O£ # Ta=25°C -40 .
& B8 E] ~85°C | Hifi
Veo (V) | 8% | Limit | Limit
. _ 2.0 — | 100 | 125
= Y/ A VAN L 3 = tw (H) .5 20 o5
— . — ns
(CK) W 6.0 — 17 21
. 2.0 — | 75 | 95
N A A 45 15 | 19
_ W (L — . — ns
(LOAD) . 6.0 13 16
3 2.0 — 100 125
g /N /N L R B M
(CLR) tw (H) — 4.5 — 20 25 ns
6.0 — 17 21
2.0 — 75 95
Bty FT v T HM
- - ts — 45 — 15 19 ns
(DATA-LOAD ) 60 s o
) 2.0 — 0 0
& /M R — I F B M
_ th — 4.5 — 0 0 ns
(DATA-LOAD) 6.0 0 0
. 2.0 — | 50 | 65
= MU Lo— N L R
_ trem — 45 — 10 13 ns
(LOAD) 6.0 9 10
. 2.0 — | s0 65
g /U Lo — N L BM
trem — 45 — 10 13 ns
(CLR) 6.0 9 10
2.0 — 5 4
7 =] v 9 B K # f — 45 — 25 20 MHz
6.0 — 29 24
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TOSHIBA TC74HC193AP/AF

ACHtE (CL=15pF, Vcc =5V, Ta=25°C)

1§ B i 5 B OE £ # =/ = | &K | B
t
Moh k8 . T B o oEl — — | 6 | 12| ns
tTHL
= 1% b= find BF il t
= - PLH — — | 16 | 33 | ns
(UP, DOWN-Q) tpHL
= % b= o F f&l toLH
_ — — 10 22 ns
(UP-CARRY ) tpHL
= % b= o F f&l toLH
_ — 10 22 ns
(DOWN- BORROW ) tpHL
= % 2 = BF f&l tpLH
R — — 21 38 ns
(LOAD-Q) toHL
= % B 3 BF f&l tpLH
N — — — 25 44 ns
(LOAD - CARRY ) tpHL
= 1% pI= i3 s il tpLH
_ — 26 44 ns
(LOAD -BORROW ) tpHL
= 1% pI= i3 s il tpLH
— — 21 33 ns
(DATA IN-Q) tpHL
= 1% b= fin3 BF il t
= N ; pLH — — 29 44 ns
(DATA IN-CARRY ) tpHL
= 1% b= fin3 BF il t
= _ ; pLH — — 26 44 ns
(DATA IN-BORROW ) tpHL
= % B i3 F i
tpHL — — 25 39 ns
(CLR-Q)
= % B i3 F i
_— tpLH — — 30 44 ns
(CLR-CARRY )
= 1 B = B il
[ tpHL — — 30 44 ns
(CLR-BORROW )
& K 7 B v 4 B R ¥ fmax — 27 52 — MHz
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TOSHIBA TC74HC193AP/AF

ACHH4 (CL =50 pF, input: t; = t;= 6 ns)

] A £ # Ta=25°C Ta=40-85°C | _
7 g 2 = : B
Vec (V)| &/ | 2% | &KX | &/ | &K
2.0 — 30 75 — 95
tTLH
HALEHF.TEBBM — 4.5 — 8 15 — 19 ns
tTHL
6.0 - 7 13 - 16
_ . 2.0 - 65 190 - 240
= #H% E E B M tpLH
(UP. DOWN-Q) ¢ — 4.5 — 20 38 — 48 ns
’ pHL 6.0 — 16 32 — 41
~ ] 2.0 - 40 130 - 165
= #H% E E B M tpLH
(P m) ) — 4.5 — 13 26 —_ 33 ns
pHL 6.0 — 11 22 — 28
_ . 2.0 — 40 130 — 165
= % E E B M toLH
_ —_ 4.5 —_ 13 26 — 33 ns
(DOWN-BORROW ) toHL
6.0 — 11 22 — 28
_ . 2.0 — 85 220 — 275
= % E E B M toLH
(LoD -Q) t — 45 - 25 44 - 55 ns
pHL 60 | — | 20 | 37 | — | 47
_ . 2.0 — 110 | 250 — 315
= W% & &' B M toLH
- — 45 - 30 50 - 63 ns
(LOAD-CARRY ) toHL
6.0 —_ 25 43 —_ 54
_ . 2.0 — 110 | 250 — 315
= W% & &' B M toLH
_ — 45 — 30 50 — 63 ns
(LOAD -BORROW ) toHL
6.0 —_ 25 43 —_ 54
_ . 2.0 —_ 80 190 —_ 240
= #H% E E B M tpLH
(DATAIN-Q) t — 45 — 25 38 — 48 ns
pHL 6.0 — 20 32 — 41
~ ] 2.0 — | 120 | 250 | — | 315
= #H% E E B M toLH
__ — 4.5 — 34 50 — 63 ns
(DATA IN- CARRY ) toHL
6.0 - 28 43 - 54
~ ] 2.0 - 110 | 250 - 315
= W% & E B M toLH
" — 45 — 31 50 — 63 ns
(DATA IN-BORROW ) toHL
6.0 — 25 43 — 54
~ ] 2.0 - 100 | 225 - 280
= % B E B M
toHL — 45 — 30 45 — 56 ns
(CLR-Q)
6.0 — 25 38 — 48
~ ] 2.0 — 120 | 250 — 315
= % B E B M
_— tpLH — 4.5 — 35 50 — 63 ns
(CLR- CARRY )
6.0 — 29 43 — 54
~ ] 2.0 — 120 | 250 — 315
= % B E B M
R toHL — 45 - 35 50 - 63 ns
(CLR-BORROW )
6.0 — 29 43 — 54
2.0 5 12 _ 4 _
RKXo 0wy A EHN frax — 45 25 48 - 20 — | MHz
6.0 29 55 —_ 24 —_
A »n & B on — — | 5 [ 10 ] — | 10 | #F
@ RN B BF = CpDp G¥)| — 67 — — — pF

I Cpp X EAFFROBEHEBERKIYAHELEZICAROFHEETT .
EAFEFOTHHEFEEERI. RLCKYROLNETS,

Icc (opr)=Cpp-Vce-fin + Icc
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TOSHIBA TC74HC193AP/AF

N
DIP16-P-300-2.54A Unit : mm
16 9
Ol o
o
) 7
©
[?J CT LT T T T L8J )
19.75MAX X
. 19.25+0.2 .
S.9§i0.1
W(\’!u Q'}T
S —— 33
i Sy Z
- pd
= 2
\/ wg 2P
0.735TvP 1.410.1 i 0.540.1
e e

BHE:1.00 g (1B#)
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TOSHIBA TC74HC193AP/AF

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

03
53
[=1=]
T 73)
w0 N
b =}
o
|
0.8%x0.2

BHE:0.18 g (1B#)
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TOSHIBA TC74HC193AP/AF

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,

10 2007-10-01



