Wuxi I-CORE Electronics Co., Ltd.

ll Tab: 835-12

rev:B3 Number:AiP74HC/HCT193-AX-LJ-A066EN

Specification Revision History:

AiP74HC/HCT193
Presettable Synchronous 4-bit Binary
up/down Counter; Asynchronous Reset

Product  Specification

Version Date Description
2012-06-A1 2012-06 New
2021-12-A2 2021-12 Modify Ordering Information
Modify ambient temperature to -40°C~+105°C and add electrical
2022-01-A3 2022-01 o
characteristics of -40°C~+105C
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT193-AX-LJ-A066EN

1. General Description

The AiP74HC/HCT193 is a 4-bit synchronous binary up/down counter. Separate up/down clocks, CPU
and CPD respectively, simplify operation. The outputs change state synchronously with the
LOW-to-HIGH transition of either clock input. If the CPU clock is pulsed while CPD is held HIGH, the
device will count up. If the CPD clock is pulsed while CPU is held HIGH, the device will count down.
Only one clock input can be held HIGH at any time to guarantee predictable behavior. The device can be
cleared at any time by the asynchronous master reset input (MR); it may also be loaded in parallel by

activating the asynchronous parallel load input (PfL).The terminal count up (TéU) and terminal count
down (TED) outputs are normally HIGH. When the circuit has reached the maximum count state of 15,
the next HIGH-to-LOW transition of CPU will cause TCU to go LOW. TCU will stay LOW until CPU

goes HIGH again, duplicating the count up clock. Likewise, the TCD output will go LOW when the
circuit is in the zero state and the CPD goes LOW. The terminal count outputs can be used as the clock
input signals to the next higher order circuit in a multistage counter, since they duplicate the clock
waveforms. Multistage counters will not be fully synchronous, since there is a slight delay time difference
added for each stage that is added. The counter may be preset by the asynchronous parallel load capability
of the circuit. Information present on the parallel data inputs (DO to D3) is loaded into the counter and
appears on the outputs (QO to Q3) regardless of the conditions of the clock inputs when the parallel load

(PL) input is LOW. A HIGH level on the master reset (MR) input will disable the parallel load gates,
override both clock inputs and set all outputs (QO0 to Q3) LOW. If one of the clock inputs is LOW during
and after a reset or load operation, the next LOW-to-HIGH transition of that clock will be interpreted as a
legitimate signal and will be counted. Inputs include clamp diodes. This enables the use of current limiting
resistors to interface inputs to voltages in excess of V¢c.

Features:
® Input levels:
For AiP74HC193: CMOS level
For AiP74HCT193: TTL level
Synchronous reversible 4-bit binary counting
Asynchronous parallel load
Asynchronous reset
Expandable without external logic
Specified from -40°C to +105°C
Packaging information: DIP16/SOP16/TSSOP16
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Tab: 835-12 rev:B3 Number: AiP74HC/HCT193-AX-LJ-A066EN
Ordering Information:
Tube packing specifications:
. . Boxed
Part number Pac;lgf%mg Mgglg;ng Jatjnt;?t tube Eg)l’(lii(i Notes
g y guantity q Y
Dimensions of
lastic enclosure:
: 25 40 1000 |P
AiP74HC193DA16.TB DIP16 74HC193
! PCS/tube | tube/box | PCS/box | £2-0mm>6.4mm
Pin spacing:
2.54mm
Dimensions of
o5 40 1000 plastic enclosure:
AiP74HCT193DA16.TB DIP16 74HCT193
PCS/tube | tube/box | PCS/box | £2-0mm>6.4mm
Pin spacing:
2.54mm
Dimensions of
plastic enclosure:
. 50 200 10000
AiP74HC193SA16.TB P1 74HC1
IP74HC1935A16 SOP16 C193 | pesitube | tuberbox | PCS/box | 10-0mm>3.9mm
Pin spacing:
1.27mm
Dimensions of
lastic enclosure:
: 50 200 10000 |P
AiP74HCT193SA16.TB SOP16 74HCT193
! PCS/tube | tube/box | PCS/box | L0-0mm>3.9mm
Pin spacing:
1.27mm
Dimensions of
lastic enclosure:
: 96 200 19200 |P
AiP74HC193TA16.TB | TSSOP16 | 74HC193
PCS/tube | tube/box | PCS/box 5._0mm><_4.4rnm
Pin spacing:
0.65mm
Dimensions of
plastic enclosure:
. 96 200 19200
AiP74HCT193TA16.TB | T P1 74HCT1
IPT4HCTISSTALG . CT193 | b ositube | tuberbox | PCS/box | 5:0mm>4.4mm
Pin spacing:
0.65mm
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Reel packing specifications:

Packaging | Marking Reel Boxed reel

form code guantity guantity Notes

Part number

Dimensions of

; 4000 8000 plastic enclosure:
AiP74HC193SA16.TR SOP16 74HC193
! PCS/reel PCS/box | 10.0mm>3.9mm

Pin spacing:1.27mm

Dimensions of

; 4000 8000 plastic enclosure:
AIP74HCT193SA16.TR P1 74HCT1
! CT1935A16 SOP16 CT193 PCS/reel PCS/box | 10.0mm>3.9mm

Pin spacing:1.27mm

Dimensions of

; 5000 10000 plastic enclosure:
AIP74HC193TA16.TR | T P1 74HC1
IP74HCL93TALG SSOP16 C193 1 pCsireel | PCSIbox | 5.0mmsa.4mm

Pin spacing:0.65mm

Dimensions of

AIP74HCT193TAL6.TR | TSSOP16 | 74HCT193 | 2000 10000 | plastic enclosure:
PCS/reel PCS/box | 5.0mm>4.4mm

Pin spacing:0.65mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual
product.
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT193-AX-LJ-A066EN

2~ Block Diagram And Pin Description
2.1, Block Diagram
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Figure 1. Logic symbol
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Figure 2. IEC logic symbol
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Figure 3. Functional diagram
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ll Wuxi I-CORE Electronics Co., Ltd.
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Figure 4. Logic diagram
2.2~ Pin Configurations

o1 [1] [16] vee
ol [2] [15] Do
ao [3] [14] MR
CcPD [4 ] [13] TCD
crPU [5 [12] TCU
a2 [& | [11] PC
a3 [7] [10] D2
GND [8 | (5] D3
2.3, Pin Description
Pin No. Pin Name Description
1 D1 data input 1
2 Q1 flip-flop output 1
3 Qo0 flip-flop output 0
4 CPD count down clock input
5 CPU count up clock input
6 Q2 flip-flop output 2
7 Q3 flip-flop output 3
8 GND ground (OV)
9 D3 data input 3
10 D2 data input 2
11 PL asynchronous parallel load input (active LOW)
12 TCU terminal count up (carry) output (active LOW)
13 TCD terminal count down (borrow) output (active LOW)
14 MR asynchronous master reset input (active HIGH)
15 DO data input O
16 Vce supply voltage

Note: CPD, CPU is LOW-to-HIGH, edge triggered.
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT193-AX-LJ-A066EN
2.4. Function Table
Operating Input Output

mode MR | pL | CPU | CPD | DO |D1|D2|D3|Q0|Q1[Q2|Q3|TCU]| TCD

Reset H X X L X X X X L L L L H L

(clear) H X X H X X X X L L L L H H

L L X L L L L L L L L L H L

Parallel L L X H L L L L L L L L H H

load L L L X H H H H H H H | H L H
L L H X H H H H H|H|H]|H H H
Count up L H 1 H X X X X count up H H
Count down L H H 1 X X X X count down H H
Note:
[1] H=HIGH voltage level; L=LOW voltage level; X=don’t care; 1=LOW-to-HIGH transition.
[2] TCU=CPU at terminal count up (HHHH).
[3] TCD=CPD at terminal count down (LLLL).
3. Electrical Parameter
3.1, Absolute Maximum Ratings
(Voltages are referenced to GND(ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vee - -0.5 +7.0 \Y/
input clamping » V, < 0.5V or V; > Vect0.5V ; £0 | mA

current
output clampin
pcurremp g lok Vo< -0.5V or Vo > Vec+0.5V - 420 mA
output current lo Vo=-0.5V to (Vcct+0.5V) - +5 mA
supply current lcc - - 50 mA
ground current lonD - - -50 mA
storage .

temperature Tstg 65 +150 C

total power

dissipation Prot i i 500 mw

Soldering DIP 245 C

temperature T 10s SOP 250 C

Note:
[1] For DIP16 packages: above 70°C the value of Py derates linearly with 12mwW/K.
[2] For SOP16 packages: above 70°C the value of Py derates linearly with 8mW/K.
[3] For (T)SSOP16 packages: above 60°C the value of Py, derates linearly with 5.5mW/K.
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT193-AX-LJ-A066EN

3.2+ Recommended Operating Conditions

Parameter | Symbol | Conditions | Min. | Typ. | Max. | Unit
AiP74HC193
supply voltage Vee - 2.0 5.0 6.0 \Y/
input voltage V, - 0 - Vee \Y
output voltage Vo - 0 - Vee \Y/
] o Vcc=2.0V - - 625 | ns/V
nput transition 1y, Ay, . V=45V ~ 167 | 139 | nsiv
rise and fall rate
Vc=6.0V - - 83 ns/\V
te;ngg:zmre Tamo i -40 i *105 | C
AIP74HCT193
supply voltage Vee - 4.5 5.0 55 Vv
input voltage V, - 0 - Ve \Y/
output voltage Vo - 0 - Vee \Y/
r'lgg‘gnt(ﬁgsl:t:g?e AUAV i Vec=4.5V | 167 | 139 | nsiv
ter?wngs::?utre Tamo i -40 i *105 | C

3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamw=25"C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter | Symbol Conditions | Min. [ Typ. | Max. | Unit
AiP74HC193
level Vce=2.0V 15 1.2 - V
HIGH-leve Vi Vee=45V 315 | 24 | - Y,
input voltage
Vce=6.0V 4.2 3.2 - Vv
LOW-level Vce=2.0V - 0.8 0.5 Vv
) VV-ieve Vi Vec=45V - 21 | 135 | V
input voltage
Vcce=6.0V - 2.8 1.8 Vv
lo=-20UA; Vcc=2.0V 1.9 2.0 - Vv
lo=-20UA; Vcc=4.5V 4.4 45 - Vv
HIGKEEl Y; V,= Vg orV lo=-20UA; Vec=6.0V | 59 | 6.0 ; V;
output voltage OH 1= ¥IH I o~ » TeeTR : :
lo=-4MmA; Vcc=4.5V 3.98 4.32 - Vv
10=-5.2mA; Vc=6.0V 5.48 5.81 - V
|o=20UA; Vcc=2.0V - 0 0.1 Vv
10=20UA; Vcc=4.5V - 0 0.1 V
LOW-level Y, V)=V or V 16=20UA: Vcc=6.0V - 0 | 01 | V
output voltage oL 1= ViH I o= ; Vcc=b. .
lo=4mA; Vcc=4.5V - 0.15 0.26 V
10=5.2mA; Vc=6.0V - 0.16 0.26 V
input leakage V/=Vcc or GND; i i
current h Ve=6.0V .11 uA
supply current lcc V=Vcc of GND; 10=0A; Vc=6.0V - - 8.0 uA
nput C - - |35 | - | pF
capacitance
Address: Building B4,NO.777,Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 8/ 25

http://www.i-core. cn P.C.: 214072 VER: 2022-01-A3



Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12 rev:B3 Number:AiP74HC/HCT193-AX-LJ-A066EN
AiP74HCT193
HIGH-level _
input voltage VH Vce=4.5V to 5.5V 2.0 1.6 - Vv
_LOW-level Vi Vee=4.5V t0 5.5V - 12 | 08 | Vv
input voltage
H|GH-|€V€| V V| = V|H or V”_; |o:-20UA 44 45 - V
output voltage OH V=45V lo=-4mA 398 | 432 - Vv
LOW-level v Vi=VyorVy; 10=20uA - 0 0.1 \
output voltage oL V=45V lo=4mA - 0.15 | 0.26 Vv
input leakage V,=Vcc or GND; i i
current h Vce=5.5V .11 uA
supply current lcc V=Vcc of GND; 15=0A; Vcc=5.5V - - 8.0 uA
per input pin; pin Dn - 35 126 uA
additional Vi=Vee-2.1V; pins CPU, CPD - | 140 | 504 | uA
suoolv current Alcc other inputs at Vcc — 65 234 A
PRl or GND; 15=0A; pin PL - u
Vcc=4.5V 10 5.5V, pin MR - 105 378 uA
Input C ; T pF
capacitance

3.3.2. DC Characteristics 2

(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. \ Typ. \ Max. | Unit
AiP74HC193
HIGH-level Vcc=2.0V 15 - - \Y
. -leve Vi Vee=4.5V 315 | - - V;
input voltage
Vcc=6.0V 4.2 - - \V
LOW-level Vce=2.0V - - 0.5 \V
LOV-leve Vi Vee=45V - - 135 ] v
input voltage
Vcc=6.0V - - 1.8 \V
lo=-20uA; Vc=2.0V 1.9 - - \V
lo=-20UA; Vc=4.5V 4.4 - - Vv
HIGH-level v V,=VyorV lo=-20uA; Vec=6.0V | 5.9 - - V;
lo=-4mA; Vcc=4.5V 3.84 - - \V
l0=-5.2mA; Vcc=6.0V | 5.34 - - \V
10=20uA; Vc=2.0V - - 0.1 \V
10=20uA; Vc=4.5V - - 0.1 \V
LOW-level vV V)=V or V 10=20UA; Vc=6.0V - - 01 | Vv
output voltage oL 1= ViH IL 0= » Vcc=0. -
lo=4mA; Vcc=4.5V - - 0.33 Vv
10=5.2MA; Vc=6.0V - - 0.33 Vv
input leakage V=V or GND; i i
current h Vc=6.0V H0 | uA
supply current lec V=Vcc or GND; 15=0A; Vcc=6.0V - - 80 uA
AiP74HCT193
HIGH-level _
input VOltage V4 Vce=4.5V to 5.5V 2.0 - - Vv
LOW-level _
input VOltage Vi Vce=4.5V to 5.5V - - 0.8 Vv
Address: Building B4,NO.777,Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 9/ 25
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT193-AX-LJ-A066EN
HIGH-level v Vi=VyorV; lo=-20uA 4.4 - - \Y/
output voltage OH Vcc=4.5V lo=-4mA 384 - - Vv
LOW-level Vv V=V orVy; 10=20uA - - 0.1 \Y/
output voltage oL Vec=4.5V lo=4mA - - 033 | V

input leakage V|=Vcc or GND; . -

current h Vee=5.5V HO | uA
supply current lcc V=Vcc of GND; 15=0A; Vcc=5.5V - - 80 uA
per input pin; pin Dn - - 1575 | uA
additional VizVec2.1V; pins CPU, CPD : -~ |63 | uA
supolv current Alee other inputs at Vcc —— 2975 A

pply or GND; 10=0A; pin_PL a Sl
V=45V t0 5.5V, pin MR - - | 4725 uA

3.3.3. DC Characteristics 3

(Tamp=-40°C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter | Symbol Conditions | Min. | Typ. | Max. | Unit
AiP74HC193
HIGH-level Ve=2.0V 15 - - \Y/
in V|H VCC:4-5V 3.15 - - Vv
put voltage
Vc=6.0V 4.2 - - \Y/
L OW-level Vee=2.0V - - 0.5 \Y/
in V||_ VCC:4-5V - - 1.35 Vv
put voltage
Vc=6.0V - - 1.8 \Y/
lo=-20uA; Vcc=2.0V 1.9 - - \Y/
G el lo=-20uA; Vcc=4.5V 4.4 - - \Y/
-leve
output VOltage VOH Vi=ViorV, |o='20UA; VCC:6.0V 5.9 - - V
lo=-4mA; Vcc=4.5V 3.7 - - \Y/
lo=-5.2mA; Vcc=6.0V 5.2 - - \Y/
10=20UA; Vc=2.0V - - 0.1 \Y/
L OWelevel 10=20UA; Vcc=4.5V - - 0.1 \Y/
-leve
Output Voltage VOL V| = VIH or V||_ |0:20UA; VCC:6.0V - - 0.1 Vv
lo=4mA; Vcc=4.5V - - 0.4 \Y/
10=5.2mA; Vc=6.0V - - 0.4 \Y/
input leakage V|=V¢c or GND; i i
current h Vcc=6.0V HO | uA
supply current lcc V=Vcc or GND; 15=0A; Vcc=6.0V - - 160 uA
AiP74HCT193
HIGH-level
input VOltage Vi Vce=4.5V to 5.5V 2.0 - - Vv
LOW-level
input VOltage Vi Vce=4.5V to 5.5V - - 0.8 Vv
HIGH-level V Vi=ViorVy, 10=-20uA 4.4 - - \%
output voltage OH Vee=4.5V lo=-4mA 3.7 - - Vv
LOW-level v V,=VyorV,; 10=20uA - - 0.1 \Y
output voltage oL Vce=4.5V lo=4mA - - 0.4 Vv
input leakage V=V or GND; i i
current h Vce=5.5V H0 | uA
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT193-AX-LJ-A066EN
supply current lcc V=V¢c of GND; 10=0A; V¢c=5.5V - - 160 uA
per input pin; pin Dn - - 1715 | uA
additional Vi=Vec2.1V; pins CPU, CPD i ~ | 686 | uA
supolv current Alec other inputs at Vcc — 3185 A
Pply or GND; I6=0A,; pin_PL B o
V=45V t0 5.5V, pin MR - - | 5145 uA

3.3.4. AC Characteristics 1
(Tamp=25"C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter | Symbol Conditions | Min. | Typ. | Max. | Unit
AiP74HC193
Vc=2.0V - 63 215 ns
CPU, CPD to Qn; Vec=4 5V C 23 | 43 | ns
see Figure 6
Ve=6.0V - 18 | 37 ns
_ Vec=2.0V = 39 125 ns
CPUto TCU; Vee=4.5V - 14 | 25 | ns
see Figure 7 Vee=6.0V - 11 | 21 | ns
_ Vcc=2.0V - 39 125 ns
CPDto TCD; Vee=4.5V - 14 | 25 | ns
see Figure 7 V=60V - 11 | 21 | ns
_ Vcc=2.0V = 69 220 ns
PL to Qn; Vee=4.5V - 25 | 44 | ns
see Figure 8 Vec=6.0V - 20 | 37 | ns
i MRt . Vee=2.0V - 58 200 ns
progglgaz; ion b soe Figu?:'sa Vee=4.5V - 21 | 40 ns
Vcc=6.0V - 17 34 ns
Vcc=2.0V - 69 210 ns
Dn to Qn; Vee=4.5V - 25 | 42 | ns
see Figure 8
Vcc=6.0V - 20 36 ns
Y - Vee=2.0V - 80 | 290 | ns
P Vec=45V | - | 29 | 58 | ns
TCD; see Figure 11 Vee=6.0V _ 23 49 ns
- Vcc=2.0V - 74 285 ns
MRto TCU, MR to Vec=4.5V 21 |57 | s
TCD; see Figure 11 Vee=6.0V - 29 48 ns
_ _ Vec=2.0V - 80 290 ns
Dnto TCU_, Dnto TCD; Vee=4.5V - 29 58 ns
see Figure 11 Vee=6.0V - 23 | 49 | ns
HIGH to LOW Vcc=2.0V - 19 75 ns
output tTHL see Figure 9 Vce=4.5V - 7 15 ns
transition time Vec=6.0V - 6 13 ns
LOW to HIGH Vcc=2.0V - 19 75 ns
output trin see Figure 9 Vcc=4.5V - 7 15 ns
transition time Vc=6.0V - 6 13 ns
. CPU, CPD (HIGH or Vcc=2.0V 100 | 22 - ns
pulse width tw LOW):; Vec=d5V | 20 | 8 T s
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see Figure 6 Vcc=6.0V 17 6 - ns
MR (HIGH) Vec=20V [ 200 | 25 [ - ns
see Figure 9 VCC=4-5V 20 9 - ns
Vcc=6.0V 17 7 - ns
_ Vcc=2.0V 100 19 - ns
PL é'_—OW)S? Vec=4.5V 20 7 - ns
see rigure Vee=6.0V 17 6 - ns
_ Vce=2.0V 50 8 - ns
PL to g_PU' CSPD? Vee=4.5V 10 3 - ns
recovery time t il Vec=6.0v J 2 - ns
Y e R 6 CPU. CPD, Vo2V | 50 | 0 | - | ns
to CPU, CPD; V=45V 0 | 0 - ns
see Figure 9
Vcc=6.0V 9 0 - ns
Dnto PL; see Figure 10; Vee=2.0V 80 22 - ns
set-up time tsy note: CPU = CPD = Vc=4.5V 16 8 - ns
HIGH Vcc=6.0V 14 6 - ns
_ Vce=2.0V 0 -14 - ns
D”FFO PLio Vec=4.5V 0 5 - ns
hold time i e Vec=b.0V 0 | 4 | - |
h
CPU to CPD, CPD to Vee=2.0V 80 | 22 - ns
CPU; Vce=4.5V 16 8 - ns
see Figure 12 Vc=6.0V 8 6 R ns
. Vce=2.0V 4.0 13.5 - MHz
;?:g&’;’#g fx | CPU,CPD;seeFigure6 | Vcc=4.5V 20 | 41 - | MRz
Vcc=6.0V 24 49 - MHz
power
dissipation Crp V=GND to V¢¢; V=5V, fi=1MHz - 24 - pF
capacitance
AiP74HCT193
CPU, CPD to Qn; VCC=4.5V - | 23 | 4 | ns
see Figure 6
CPUto TCU; Vec=4.5V - 15 | 27 | ns
see Figure 7
CPDto TCD; Vec=4.5V - 15 | 27 | ns
see Figure 7
PL toQn; Vec=4.5V - 26 | 46 ns
) see Figure 8
propagation MR to Qn;
t ! = -
delay pd see Figure 0 Vec=4.5V 22 | 40 | ns
Dnto Qn; _ )
see Figure 8 Vee=4.5V 27 46 ns
PL to TCU, PL to Vee=45V - | 31 | 55 | ns
TCD; see Figure 11
MRto TCU, MR to Vee=4.5V - | 29 | 55 | ns
TCD; see Figure 11
Dnto TCU, Dnto Vcc=4.5V - 32 58 ns
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TCD,; see Figure 11 |
HIGH to LOW
output trHL see Figure 9; Vcc=4.5V - 7 15 ns
transition time
LOW to HIGH
output trLH see Figure 9; Vcc=4.5V - 7 15 ns
transition time
CPU, CPD (HIGH or
LOW); see Figure 6 25 11 i ns
MR (HIGH);
pulse width tw Vec=4.5V see éigure % 20 ! - ns
PL (LOW); 20 | 8 - ns
see Figure 8
PL to CPU, CPD; 10 2 } ns
recovery time trec Vee=4.5V see Figure 8
MR to CPU, CPD;
. 10 0 - ns
see Figure 9
set-up time ty, Dnto PL; see Figure 10; 16 8 . ns
note: CPU = CPD = HIGH; V¢c=4.5V
Dn Fo PL; 0 6 _ ns
hold time t Vee=4.5V see Figure 10
CPU to CPD, CPD to 16 7 i ns
CPU; see Figure 12
maximum . ; . - .
frequency fnax CPU, CPD; see Figure 6; Vcc=4.5V 20 43 MHz
power
dissipation Cep per monostable; V,=GND to V¢c-1.5V - 26 - pF
capacitance
Note:
[1] toq is the same as tp 1 and tpyy.
[2] Cpp is used to determine the dynamic power dissipation (Pp in uW).
PD:CPDX\/CCZ><fi><N+Z(C|_><\/CCZXfO) where:
fi=input frequency in MHz;
fo=output frequency in MHz;
C_=output load capacitance in pF;
Vcc=supply voltage in V;
N=number of inputs switching;
S(CLXVcc?>F)=sum of outputs.
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT193-AX-LJ-A066EN

3.3.5. AC Characteristics 2
(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
AiP74HC193
CPU. CPD to Qn: Vcc=2.0V - - 270 ns
see Figure 6 ’ Vec=4.5V ' - 54 ns
Vcc=6.0V - - 46 ns
_ Vee=2.0V - - 155 ns
CPUto TCU; Vec=4.5V - - 31 | ns
see Figure 7 Veo=6.0V i § 26 ns
_ Vec=2.0V - - 155 ns
CPDto TCD; Vec=4.5V / y 31 | ns
see Figure 7 Veo=6.0V - : 26 ns
_ Vce=2.0V - - 275 ns
PL toQn; Vec=4.5V - - 55 | ns
see Figure 8 V=60V - - 47 NS
. Vec=2.0V - - 250 ns
propagation ¢ MR Fo Qn; V=45V N N 50 s
delay pd see Figure 9 cc
Vcc=6.0V - - 43 ns
_ Vec=2.0V - - 265 ns
seDenFticg);l?rg 8 Veo=4.5V y ~ [ 83 | ns
Vcc=6.0V - - 45 ns
— - = Vee=2.0V - - 365 ns
PI: to TCU, PL to Veo=45V : i 73 NS
TCD; see Figure 11 Vee=6.0V _ _ 62 ns
_ Vee=2.0V - - 355 ns
MRto TCU, MRto Vec=4.5V i 7| ns
TCD; see Figure 11 Vec=6.0V _ i} 60 ns
_ _ Vce=2.0V - - 365 ns
Dn to TCU_, Dnto TCD; V=45V _ B 73 ns
see Figure 11 Veo=6.0V - - 62 ns
HIGH to LOW Vec=2.0V - - 9% | ns
output trHL see Figure 9 Vcc=4.5V - - 19 ns
transition time Vee=6.0V - R 16 ns
LOW to HIGH Vee=2.0V - - 95 ns
output trin see Figure 9 Vcc=4.5V - - 19 ns
transition time Vee=6.0V R R 16 ns
CPU, CPD (HIGH or Vee=2.0V 125 - - ns
LOW); Vcc=4.5V 25 - - ns
see Figure 6 Vcc=6.0V 21 - - ns
. Vcc=2.0V 125 - - ns
pulse width tw MR (H IGH); V=4 5V o5 - - o
see Figure 9
Vcc=6.0V 21 - - ns
PL (LOW); Vcc=2.0V 125 - - ns
see Figure 8 Vcc=4.5V 25 - - ns
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ll Tab: 835-12

rev:B3 Number:AiP74HC/HCT193-AX-LJ-A066EN
Vcc=6.0V 21 - - ns
_ Vce=2.0V 65 - - ns
PL to E_PU' CSPDJ Vec=4.5V 13 - - ns
recovery time t ek Vec=6.0V 1 - - ns
Y e _ V20V | 65 | - | - | ns
MR to CPU, CPD; Veemd 5V 13 - - =
see Figure 9
Vcc=6.0V 11 - - ns
Dnto PL; see Figure 10; Vec=2.0V 100 - - ns
set-up time tsy note: CPU = CPD = Vc=4.5V 20 - - ns
HIGH Vce=6.0V 17 - - ns
_ Vcc=2.0V 0 = - ns
D”FFO PLio Vee=4.5V 0 - - ns
hold time t ik Vec=6.0V 4 - - ns
h
CPU to CPD, CPD to Vee=2.0V 100 - - ns
CPU; Vec=4.5V 20 - - ns
see Figure 12 Ve=6.0V 17 - - ns
. Vec=2.0V 3.2 - - MHz
;“ax'm“m fax | CPU, CPD;seeFigure 6 | Vcc=4.5V 16 - - | MHz
requency
Vcc=6.0V 19 - - MHz
AiP74HCT193
CPU, CPD to Qn; VCC=4.5V i - | 54 | ns
see Figure 6
CPU tp TCU; Vee=4.5V - - 34 ns
see Figure 7
CPD t(_') TCD; Vee=4.5V - - 34 ns
see Figure 7
PL to Qn; V=45V - - 58 | ns
see Figure 8
. MR to Qn;
propagation - ’ Vc=4.5V - - 50 ns
Gy | | SeeFigues
see Figure 8 Vee=4.5V ) ) 58 ns
PI: to TCU, PL to Vee=45V i i 69 ns
TCD; see Figure 11
MRto TCU, MR to Vee=4.5V : - | 69 | ns
TCD; see Figure 11
DP to TCU, Dnto Vee=45V ) ) 73 ns
TCD; see Figure 11
HIGH to LOW
output traL see Figure 9; Vcc=4.5V - - 19 ns
transition time
LOW to HIGH
output trin see Figure 9; Vcc=4.5V - - 19 ns
transition time
CPU, CPD (HIGH or | . ] ] o
pulse width tw Vec=4.5V LOW); see Figure 6
MR (HIGH); 25 - - ns
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT193-AX-LJ-A066EN
see Figure 9
PL (LOW); 25 - - ns
see Figure 8
PL toCPU,CPD; | 13 ] ] ns
recovery time trec Vee=4.5V see Figure 8
MR to CPU, CPD; 13 i i ns
see Figure 9
set-up time ty, Dnto PL; see Figure 10; 20 _ _ ns
note: CPU = CPD = HIGH; Vc=4.5V
Dnto PL; 0 ) ) ns
hold time t V=45V see Figure 10
CPU to CPD, CPD to 20 4 i ns
CPU; see Figure 12
maximum . : . — R -
frequency fnax CPU, CPD; see Figure 6; Vcc=4.5V 16 MHz
Note:
[1] tpd is the same as tpLH and teHL.
3.3.6. AC Characteristics 3
(Tamp=-40°C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)
Parameter | Symbol Conditions | Min. | Typ. | Max. | Unit
AiP74HC193
CPU. CPD t Q Vcce=2.0V - - 325 ns
; 0 Qn; _ i} i}
see Figure 6 Vec=4.5V 65 ns
Vcc=6.0V - - 55 ns
_ Vce=2.0V - - 190 ns
CPUto TCU; Vee=4.5V - - 38 | ns
see Figure 7 Veo=6.0V - - 32 ns
_ Vce=2.0V - - 190 ns
CPDto TCD; Vec=4.5V - - 38 | ns
see Figure 7 Veo=6.0V - : 3 ns
_ Vee=2.0V - - 330 ns
Szé—FtiO 528 Vee=4.5V - - 66 | ns
propagation ¢ g Vcc=6.0V - - 56 ns
delay P VIR to O Vec=2.0V - - [ 300 | ns
toQn; V=45V - [ 60 | ns
see Figure 9
Vcc=6.0V - - 51 ns
) Vcc=2.0V - - 315 ns
Dn to Qn; V=45V - [ 83 | ns
see Figure 8
Vcc=6.0V - - 54 ns
_ _ — VCC=2-OV - - 435 ns
PL to TCU, PL to Vec=4.5V i -~ [ 87 | ns
TCD; see Figure 11 Vc=6.0V _ _ 74 ns
6 VCCZZ.OV - - 430 ns
MR to TCU, MR to V=45V i -~ [ 86 | ns
TCD,; see Figure 11 Vec=6.0V _ _ 73 ns
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Tab: 835-12 rev:B3 Number: AiP74HC/HCT193-AX-LJ-A066EN
_ _ Vce=2.0V - - 435 ns
Dnto TCU,Dnto TCD; Vce=4.5V _ _ 87 ns
see Figure 11 Veo=6.0V i : 74 ns
HIGH to LOW Vee=2.0V - - 110 ns
output trHL see Figure 9 Vcc=4.5V - - 22 ns
transition time Vcc=6.0V - - 19 ns
LOW to HIGH Vee=2.0V - - 110 ns
output trin see Figure 9 Vce=4.5V - - 22 ns
transition time Vce=6.0V - - 19 ns
CPU, CPD (HIGH or Vec=2.0V 150 - - ns
LOW); Vcc=4.5V 30 - - ns
see Figure 6 Vec=6.0V 26 - - ns
MR (HIGH): Vcc=2.0V 150 - - ns
pulse width tw see Figure 9 Vcc=4.5V 30 - - ns
Vcc=6.0V 26 - - ns
_ Vcc=2.0V 150 - - ns
PL é'_—OW)é Vee=45V 30 - - ns
see Figure Vee=6.0V 26 | - - ns
_ Vcc=2.0V 75 - - ns
PL to CPU, CPD, VCC=4-5V 15 _ _ ns
recovery time t ity Vec=6.0V 13 - - ns
y e vrocru & Voe=20V | 75 | - ~ [ s
O L ; — - -
see Figure 9 V=45V 15 ns
Vcc=6.0V 13 - - ns
Dnto PL; see Figure 10; Vee=2.0V 120 - - ns
set-up time tsy note: CPU = CPD = Vcec=4.5V 24 - - ns
HIGH Vce=6.0V 20 - - ns
_ Vce=2.0V 0 - - ns
D’::FO PLio Vee=4.5V 0 - - ns
hold time ¢ - Vec=0.0V 0 - -
h
CPU to CPD, CPD to Vec=2.0V 120 - - ns
CPU; Vcc=4.5V 24 - - ns
see Figure 12 Vce=6.0V 20 - - ns
. Vcc=2.0V 2.6 - - MHz
]["ax'm“m fax | CPU,CPD;seeFigure 6 | Vcc=4.5V 13 - - | MHz
requency
Vcc=6.0V 15 - - MHz
AiP74HCT193
CPU, CPD to Qn; VCC=45V - | - | 6 | ns
see Figure 6
CPUto TCU; Vec=4.5V - - | 4 | ns
propagation ¢ see Figure 7
pd ~M-
delay CPD to TCD; Vec=4.5V . - | 4 | ns
see Figure 7
PL to Qn; Vee=4.5V - - 69 ns
see Figure 8
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT193-AX-LJ-A066EN
MR to Qn; _ )
see Figure 9 Vec=4.5V 60 ns
Dnto Qn; _ )
see Figure 8 Vec=4.5V 69 ns
PI: to TCU, PL to Vee=4.5V i 83 ns
TCD; see Figure 11
MR to TCU, MR to Vec=4.5V . 83 | ns
TCD; see Figure 11
Dnto TCU, Dnto Vec=4.5V . 87 | ns
TCD; see Figure 11
HIGH to LOW
output tTHL see Figure 9; Vcc=4.5V - 22 ns
transition time
LOW to HIGH
output trin see Figure 9; Vcc=4.5V - 22 ns
transition time
CPU, CPD (HIGH or 38 i ns
LOW); see Figure 6
. MR (HIGH);
pulse width tw Vce=4.5V see Figure 9 30 - ns
PL (LOW); 30 ] ns
see Figure 8
PL to C!:’U, CPD; 15 } ns
recovery time trec Vee=4.5V see Figure 8
MR to CPU, CPD;
- 15 - ns
see Figure 9
set-up time ty, Dnto PL; see Figure 10; 24 _ ns
note: CPU = CPD = HIGH; Vc=4.5V
Dn '_[o PL; 0 _ ns
hold time t, Vec=4.5V see Figure 10
CPU to CPD, CPD to 24 i ns
CPU; see Figure 12
maximum : : . — -
frequency frnax CPU, CPD; see Figure 6; Vcc=4.5V 13 MHz
Note:
[1] toq is the same as tp 1 and tpyy .
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4. Testing Circuit
4.1, AC Testing Circuit

' by
Vi—S5 %y 4
negative
pulse Vi Vi
10%
ov
oyl .
— 1 |._ [P
v
; : 30 %
positive
pulse Vim Vim
py 2% —
| by |
Vee Vee

— open

)

Figure 5. Test circuit for measuring switching times

Definitions for test circuit:

R_=Load resistance.

C_=Load capacitance including jig and probe capacitance.

Rr=Termination resistance should be equal to the output impedance Z, of the pulse generator.
S1=Test selection switch.

4.2. AC Testing Waveforms

Whima

V| —

CPU, CPD Py
input
GND

e tyy —=
=1 tpHL — IR ==
VoH
Qn cutput Vi
VoL

Figure 6. The clock (CPU, CPD) to output (Qn) propagation delays, the clock pulse width, and the
maximum clock pulse frequency

Vi
CPU, CFD 5 r
input Ui
GMD
LEHL —'—l — =— Lp 4

VoK

TCU, TCD i
output

VoL

Figure 7. The clock (CPU, CPD) to terminal count output (TCU, TCD) propagation delays
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W

fi \

I
Dn input
GHND J \—
Vi——,
ﬁ inpm M\\I
GND -
-ty —* — | lra |=—
Vi
CPU, CPD
input Vi
GND

[*—1PLH —*| =— IpHL —=|

VoH
Qn output )LU'M
VoL

Figure 8. The parallel load input (PfL) and data (Dn) to Qn output propagation delays and PL removal
time to clock input (CPU, CPD)

-~

W

GND J
"'_1-W — |

lrec +|
Vi
!ZF’U. CFPD }“M
input
GND

MR input Wi

= lPHL -
VoH |
On output Vi
10 %
VoL
""| |"'1THL =l l=t7H

Figure 9. The master reset input (MR) pulse width, MR to Qn propagation delays, MR to CPU, CPD
removal time and output transition times

Vi
Dn input Wi \R A/_
GMD
—=l lgy |=— —"lls.J -— |
n |—
W

ﬁil]}ul

GND

Vion

Qn output
VoL

Figure 10. The data input (Dn) to parallel load input (PiL) set-up and hold times
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Vi

PL, MR, Din
input Vi

GND

Py — - —

Vor
TCU, TCD Y
output M

VoL

Figure 11. The data input (Dn), parallel load input (PfL) and the master reset input (MR) to the terminal
count outputs (TCU, TCD) propagation delays

Vi
CPUor CPD v
inpLt M

GMD

=—IFHL

N

Vi
CPDor CPU -K“"M
input /
GND

Figure 12. The CPU to CPD or CPD to CPU hold times

4.3. Measurement Points

| t Output
Ty npu utpu
Vi Vwm Vwm
AiP74HC193 GND to Ve 0.5%V¢c 0.5%V¢c
AiP74HCT193 GND to 3V 1.3V 1.3V
4.4, Test Data
Input Load S1 position
Type
V| b, 1 CL R tpHLs teLH
AiP74HC193 Vee 6ns 15pF, 50pF 1kQ open
AiP74HCT193 3V 6ns 15pF, 50pF 1kQ open
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Number:AiP74HC/HCT193-AX-LJ-A066EN

5. Package Information

5.1, DIP16

— T

f]
{ |

) (o
ULy

Dimensions In Millimeters Dimensions In Inches
Symbo | : ;
Min Max Min Max

A 4. 710 4. 310 0. 146 0. 170
Al 0.510 0.020
A2 4. 200 3. 600 0.126 0. 142
B 0. 380 0.570 0.015 0.022
Bl 1. 524 (BSC) 0. 060 (BSC)
C 0. 204 0. 360 0.008 D.014
D 18. 80O 15. 200 0. 740 0. 756
E 6. 200 g. 600 0.244 0. 260
E1l 7.320 7.920 0.288 0.312
£ 2. 540(BSC) 0. 100 (BSC)
L 3. 000 3. 600 0.118 0. 142
E2 8. 400 9. 000 0.331 0.354
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5.2, SOP16
[
I
!
i 1
bl _[
Svmbol Dimensions In Millimeters Dimensions In Inches
L Min Max Min Max
A 1.350 1,750 0. 053 0. 068
A 0.100 0. 250 0. 004 0.010
A2 1.350 1.550 0. 053 0. 061
b 0,330 0. 510 0.013 0. 020
C 0.170 0. 250 0. 007 0.010
D 9800 10. 200 0. 386 0. 402
E 3. 800 4 000 0.150 0. 157
El 3. 800 6. 200 0. 228 0. 244
g 1.270 (BSC) 0. 050 (BSC)
L 0. 400 1.270 0.016 0. 050
I'I DC B:- GIC B:-
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5.3\ TSSOP16

D

J MILLIMETER
= § SYMBOL
< ~f MIN NOM | MAX
UCE T Hs s LAT A | = | = [0
] t =/ Al |oos| _ [ouis

A2 090 | 1.00 | 1.05
A3 039 | 044 | 049

b b 020 | _ | 028

H H g H H H H = bl bl 0.19 | 022 | 025

! c 013 | _ | oa7

K = cl 012 | 0.3 | 014

BASE METAL D 490 | 5.00 [ 5.10

o ] E 620 | 6.40-| 6.60

o = o ow WITH PLATING =W i B
| SECTION B-B e 0.65BSC

$ L 045 | 0.60 | 0.75
| L1 1.00BSC

EELEELL -
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6. Statements And Notes
6.1. The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | Hexaval Polybro )
Lead ) ; Butylbe - .
and |V and ;l:]rg ent Polybro | minate | Dibutyl nzyl r?llﬁeit Diisobu
Part name mercur | % .| chromiu | minated | d phthala | 4 tala |y tyl
lead |y m biphenyl | biphen | t© y phthala
um te hthala
€ompo | compo compoun| s yl f te
unds | unds comp 1 g ethers ¢
ounds
Lead frame o o o o o o o o o o
Plastic resin o o o o o o o o o o
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic sheet
inSta”ed 0] O 0] O o O (@] o O O
o: Indicates that the content of hazardous substances or elements in the detection limit
. of the following the SJ/T11363-2006 standard.
explanation
x; Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
6.2~ Notion

Recommended carefully reading this information before the use of this product;

The information in this document are subject to change without notice;

This information is using to the reference only, the company is not responsible for any loss;

The company is not responsible for the any infringement of the third party patents or other rights of
the responsibility.
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