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ll Wuxi I-CORE Electronics Co., Ltd.

1. General Description

The AiP74HC/HCT40103 is an 8-bit synchronous down counter. It has control inputs for enabling or
disabling the clock (CP), for clearing the counter to its maximum count and for presetting the counter
either synchronously or asynchronously. In normal operation, the counter is decremented by one count on
each positive-going transition of the clock (CP). Counting is inhibited when the terminal enable input

(TE) is HIGH. The terminal count output ( T C) goes LOW when the count reaches zero if TE is LOW,

and remains LOW for one full clock period. When the synchronous preset enable input (PE) is LOW,
data at the jam input (PO to P7) is clocked into the counter on the next positive-going clock transition

regardless of the state of T E. When the asynchronous preset enable input (P L) is LOW, data at the jam
input (PO to P7) is asynchronously forced into the counter regardless of the state of PE, TE, or CP. The

jam inputs (PO to P7) represent a single 8-bit binary word. When the master reset input (MR ) is LOW,
the counter is asynchronously cleared to its maximum count (decimal 255) regardless of the state of any

other input. If all control inputs except T Eare HIGH at the time of zero count, the counters will jump to
the maximum count, giving a counting sequence of 256 clock pulses long. Device may be cascaded using

the T Einput and the TC output, in either a synchronous or ripple mode. Inputs include clamp diodes. This
enables the use of current limiting resistors to interface inputs to voltages in excess of Vcc.

Features:

Cascadable

Synchronous or asynchronous preset

Low-power dissipation

CMOS input levels

Specified from -40°C to +125°C

Packaging information: DIP16/SOP16/TSSOP16
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Number: AiP74HC/HCT40103-AX-LJ-A085EN

Tab: 835-12-B4

Ordering Information:
Tube packing specifications:

. . Boxed
Part number Paff:l(:?g ng Mgglg;ng ngntﬁt tube Egﬁg Notes
q Y guantity q y
Dimensions of
o5 40 1000 plastic enclosure:
AiP74HC40103DA16.TB DIP1 74HC401
IP74HCA40103DA16 6 C40103 | o Stube | tube/box | PCS/box | L9-0mm>6.4mm
Pin spacing:
2.54mm
Dimensions of
o5 40 1000 plastic enclosure:
AiP74HCT40103DA16.TB DIP16 74HCT40103
PCS/tube | tube/box | PCS/box | -2-0mm>6.4mm
Pin spacing:
2.54mm
Dimensions of
plastic enclosure:
. 50 200 10000
AiP74HC40103SA16.TB P1 74HC401
IP74HCA01035A16 SOP16 C40103 | b Stube | tube/box | PCS/box | L0-0mm>3.9mm
Pin spacing:
1.27mm
Dimensions of
lastic enclosure:
: 50 200 10000 |P
AiP74HCT40103SA16.TB SOP16 74HCT40103
! PCS/tube | tube/box | PCS/box | L0-0mm>3.9mm
Pin spacing:
1.27mm
Dimensions of
lastic enclosure:
: 96 200 19200 |P
AiP74HC40103TA16.TB | TSSOP16 | 74HC40103
PCS/tube | tube/box | PCS/box g-.omm"f‘-“f“m
in spacing:
0.65mm
Dimensions of
plastic enclosure:
. 96 200 19200
AiP74HCT40103TA16.TB | TSSOP16 | 74HCT40103
! PCS/tube | tube/box | PCS/box | 2:0mm>a.4mm
Pin spacing:
0.65mm
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Tab: 835-12-B4

Number: AiP74HC/HCT40103-AX-LJ-A085EN

Reel packing specifications:

. . Boxed
Packaging Marking Reel
Part number - reel Notes
form code guantity quantity
Dimensions of
; 4000 8000 plastic enclosure:
AiP74HC40103SA16.TR SOP16 74HC40103
! PCS/reel | PCS/box | 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of
; 4000 8000 plastic enclosure:
AIP74HCT40103SA16.TR SOP16 74HCT40103
' PCS/reel | PCS/box | 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of
AiP74HCA40103TAL6.TR | TSSOP16 | 74HC40103 | 2900 10000 | plastic enclosure:
PCS/reel | PCS/box | 5.0mm>4.4mm
Pin spacing:0.65mm
Dimensions of
; 5000 10000 plastic enclosure:
AiIP74HCT40103TA16.TR | TSSOP16 | 74HCT40103
' 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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l Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12-B4 Number: AiP74HC/HCT40103-AX-LJ-A085EN

2~ Block Diagram And Pin Description
2.1, Block Diagram
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Figure 1. Functional diagram
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Figure 2. Logic symbol
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Figure 3. IEC logic symbol
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Tab: 835-12-B4 Number: AiP74HC/HCT40103-AX-LJ-A085EN
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Figure 4. Timing diagram
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Figure 5. Logic diagram
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Tab: 835-12-B4 Number: AiP74HC/HCT40103-AX-LJ-A085EN

ll Wuxi I-CORE Electronics Co., Ltd.

2.2+ Pin Configurations

cP[ 1| O 116] Vee
MR[ 2 | [15]PE
TE[ 3| [14]TC
PO[ 4 | [13]P7
P1[5 | [12]P6
P2[ 6 | [11]P5
P3[ 7| [10] P4
GND[ 8 | 9 JPL
2.3+ Pin Description
Pin No. Pin Name Description
1 CpP clock input (LOW-to-HIGH, edge-triggered)
2 MR asynchronous master reset input (active LOW)
3 TE terminal enable input (active LOW)
4 PO jaminput 0
5 Pl jam input 1
6 P2 jam input 2
7 P3 jam input 3
8 GND ground (0 V)
9 PL asynchronous preset enable input (active LOW)
10 P4 jam input 4
11 P5 jam input 5
12 P6 jam input 6
13 P7 jam input 7
14 TC terminal count output (active LOW)
15 PE synchronous preset enable input (active LOW)
16 Vee positive supply voltage

2.4, Function table

— CﬂtrOI mp_uts — Preset mode Action
MR PL PE TE
L X X X asynchronous clear to maximum count
L X X asynchronous preset asynchronously
Y L X synchronous preset on next LOW-to HIGH clock transition
H H L synchronous count down
H synchronous inhibit counter
Note:

H=HIGH voltage level; L=LOW voltage level; X=don’t care.

Clock connected to CP.

Synchronous operation: changes occur on the LOW-to-HIGH CP transition.
Jam inputs: MSD=P7, LSD=PO.
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Tab: 835-12-B4 Number: AiP74HC/HCT40103-AX-LJ-A085EN

ll Wuxi I-CORE Electronics Co., Ltd.

3. Electrical Parameter
3.1, Absolute Maximum Ratings
(Tamp=25°C, voltage are referenced to GND (ground=0V), unless otherwise specified)

Characteristic Symbol Conditions Min. Max. Unit
supply voltage Ve - -0.5 +7.0 \%
input clamping current I V<-0.5V or V,;>Vc+0.5VH - 420 mA
output clamping current lok Vo<-0.5V or Vo>Vc+0.5VH - +20 mA
output current lo Vo=-0.5V t0 Vcc+0.5V - 5 mA
supply current lcc - - +50 mA
ground current lenD - -50 - mA
storage temperature Tsig - -65 +150 C
total power dissipation Prot - - 500 mw
. DIP 245 C
soldering temperature T, 10s SOP/TSSOP 260 C
Note:

[1] The input and output voltage ratings may be exceeded if the input and output current ratings are
observed.

3.2. Recommended Operating Conditions

Parameter Symbol Conditions | Min. | Typ. | Max. | Unit
AiP74HC40103
supply voltage Vee - 2.0 5.0 6.0 \Y/
input voltage V, - 0 - Vee \Y/
output voltage Vo - 0 - Vee \Y/
) o Vec=2.0V - - 625 ns/\VV
nput transition rise |\ V=45V T 167 | 139 | nsiv
and fall rate
Vc=6.0V - - 83 ns/\V
ambient temperature Tamb - -40 - +125 C
AiP74HCT40103
supply voltage Vee - 4.5 5.0 55 \Y/
input voltage V, - 0 - Vce \Y/
output voltage Vo - 0 - Vee \V
. - N Vec=2.0V - - 625 ns/\V
nput transition rise |,/ Vec=4.5V - [ 167 | 139 | nV
and fall rate
Vc=6.0V - - 83 ns/\V
ambient temperature Tamb - -40 - +125 C
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Number: AiP74HC/HCT40103-AX-LJ-A085EN

3.3+ Electrical Characteristics

3.3.1. DC Characteristics 1
(Tamp=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
AiP74HC40103
HIGH-level Vce=2.0V 15 1.2 - Vv
-leve _ .
input voltage VH Vee=4.5V 3.15 2.4 Vv
VCC=6.0V 4.2 3.2 - Vv
-leve _ .
input voltage Vi Vee=4.5V 2.1 1.35 Vv
VCC=6.0V - 2.8 1.8 Vv
|0=-20UA; VCC=2-0V 19 2.0 - Vv
lo=-20UA; Vcc=4.5V 4.4 4.5 - Vv
HIGH-level |, V=V 0r V lo=-20UA; Vec=6.0V | 59 | 60 | - | V
output voltage OH 1= YIH L o~ » YCCT R : :
lo=-4.0mA; Vcc=4.5V 3.98 4.32 - Vv
l0=-5.2mA; Vcc=6.0V 5.48 5.81 - Vv
|0:20UA; VCCZZ.OV - 0 0.1 \Y
10=20UA; Vcc=4.5V - 0 0.1 Vv
LOW-level vV V=V or V 10=20UA; Vc=6.0V _ 0 | 01 | V
output voltage oL I=¥iH L O= B :
10=4.0mA; Vcc=4.5V - 0.15 | 0.26 vV
10=5.2mA; Vcc=6.0V - 0.16 | 0.26 vV
input leakage
pcurrem g I V|=Vcc oF GND; Vc=6.0V - - | #0 | uA
supply current lcc V/=Vcc or GND; 15=0A; Vcc=6.0V - - 8.0 uA
nput C . - |85 | - | pF
capacitance
AiP74HCT40103
HIGH-level _
input voltage Viu Vcc=4.5V to 5.5V 2.0 1.6 - \Y/
LOW-level Vi Vee=4.5V t0 5.5V - |12 | 08| Vv
input voltage
HIGH-level v Vi=VigorV; lo=-20uA 4.4 45 - vV
output voltage o Vcc=4.5V lo=-4.0mA 3.98 | 4.32 - Vv
LOW-level v V=V 4 or Vi 10=20uA - 0 0.1 \Y/
output voltage o Vcc=4.5V lo=4.0mA - 015|026 ] Vv
input leakage
pcurrent g I V|=Vcc of GND; Vc=5.5V - - | #0 | uA
supply current lcc V=V of GND; 10=0A; V¢c=5.5V - - 8.0 uA
Vi=Vee-2.1V; inMR - 110 | 396 | uA
additional Al other inputs at Vcc PInMR
supply current ce or GND; 15=0A; _
Vec=4.5V to 5.5V pin CP - | 8 ] 306 | uA
Input C - - 35 | - DF
capacitance
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Tab: 835-12-B4 Number: AiP74HC/HCT40103-AX-LJ-A085EN

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
AiP74HC40103
HIGH | | VCC=2-OV 15 - - V
-leve — - -
input voltage VH Vee=4.5V 3.15 Vv
VCC=6.0V 4.2 - - Vv
LOW-I | VCC=2-OV - - 0.5 Vv
-leve _ . B
input voltage Vi Vee=4.5V 1.35 Vv
VCC=6.0V - - 1.8 Vv
|0=-20UA; VCC=2-0V 1.9 - - Vv
lo=-20UA; Vcc=4.5V 4.4 - - Vv
HIGH-level Vv V=V or V lo=20uA; V=60V | 59 | - - Y,
output voltage OH =R I o~ P JceT
lo=-4.0mA; Vcc=4.5V 3.84 - - Vv
10=-5.2mA; Vc=6.0V 5.34 - - Vv
10=20UA; Vc=2.0V - - 0.1 \Y/
10=20UA; Vc=4.5V - - 0.1 \Y/
LOW-level vV V=V or V 10=20UA; Vc=6.0V ] - 01 | V
output voltage oL =R ST o~ » e :
10=4.0mA; Vcc=4.5V - - 0.33 \Y/
10=5.2mA; Vcc=6.0V - - 0.33 \Y/
input leakage
pcurrem g I V|=Vcc of GND; Vc=6.0V - - | #0 | uA
supply current lcc V=Vcc or GND; 16=0A; Vcc=6.0V - - 80 uA
AiP74HCT40103
HIGH-level _
input voltage V4 Vcc=4.5V to 5.5V 2.0 - - \Y/
LOW-level _
input voltage VL Vce=4.5V to 5.5V - - 0.8 \Y/
HIGH-level Y V,=VyorV,; lo=-20uA 4.4 - - \%
output voltage OH Vec=4.5V lo=-4.0mA 3.84 - - \Y
LOW-level V Vi=ViorVy; lo=20uA - - 0.1 \
output voltage y Vee=4.5V lo=4.0mA - - 033 | V
input leakage
pcurrem g I V|=Vcc of GND; Vc=5.5V - - | 40| uA
supply current lcc V=Vcc or GND; 15=0A; Vcc=5.5V - - 80 uA
Vi=Vcc-2.1V, in MR - - 495 uA
additional Al other inputs at Vcc PINMR
supply current pe or GND; 15=0A; _
V=45V t0 5.5V pin CP - - 383 | UA
input i i i i
capacitance Ci pF
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Tab: 835-12-B4 Number: AiP74HC/HCT40103-AX-LJ-A085EN

3.3.3. DC Characteristics 3
(Tamp=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
AiP74HC40103
HIGH-I | VCC=2-OV 15 - - Vv
-leve _ B -
input voltage VH Vee=4.5V 3.15 Vv
VCC=6.0V 4.2 - - Vv
LOW-I | VCC=2-OV - - 0.5 Vv
-leve — - i
input voltage Vi Vee=4.5V 1.35 Vv
VCC=6.0V - - 1.8 Vv
|0=-20UA; VCC=2-0V 1.9 - - Vv
lo=-20UA; Vcc=4.5V 4.4 - - Vv
HIGH-level Vv V=i or V lo=-20UA; Vec=6.0V | 59 | - v
lo=-4.0mA; Vcc=4.5V 3.7 - - Vv
lo=-5.2mA; Vc=6.0V 5.2 - = \Y
10=20UA; Vc=2.0V - - 0.1 \Y/
10=20UA; Vcc=4.5V - - 0.1 \Y/
LOW-level Vv V=V or V 10=20UA; Vc=6.0V - -~ o1 | v
output voltage oL I=ViH IL o= » Vee=0. :
10=4.0mA; Vcc=4.5V - - 0.4 \Y/
10=5.2mA; Vc=6.0V - - 0.4 \Y/
input leakage
pcurrem g I V,=Vcc of GND; Ve=6.0V - - | #0 | uA
supply current lcc V=Vcc or GND; 16=0A; Vcc=6.0V - - 160 uA
AiP74HCT40103
HIGH-level _
input voltage Vin Vcc=4.5V to 5.5V 2.0 - - \Y/
LOW-level _
input voltage Vi Vcc=4.5V to 5.5V - - 0.8 \Y/
HIGH-level Y V,=VyorV,: lo=-20uA 4.4 - - \Y
output voltage OH Vec=4.5V lo=-4.0mA 3.7 - - Vv
LOW-level V Vi=ViorVy; lo=20uA - - 0.1 \
output voltage oLy Vce=4.5V lo=4.0mA - - 0.4 Vv
input leakage
pcurrem g I V|=V¢e of GND; Ve=5.5V - - | #0 | uA
supply current lcc V=Vcc or GND; 15=0A; Vcc=5.5V - - 160 uA
V|:VCC'2.1V; T T=) - - 539 uA
additional Al other inputs at Vcc PINMR
supply current pe or GND; 15=0A; _
Vec=4.5V t0 5.5V pin CP - - 417 | uA
input i i i i
capacitance Ci pF
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Tab: 835-12-B4 Number: AiP74HC/HCT40103-AX-LJ-A085EN

3.3.4. AC Characteristics 1
(Tamp=25°C, GND=0V; t,=t{=6 ns; C_ =50 pF, unless otherwise specified)

Parameter Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
AiP74HC40103
Vcc=2.0V - 96 300 ns
CPtoTC: Vcc=4.5V - 35 60 ns
see Figure 6 Vcc=5.0V; C =15pF - 30 - ns
Vcc=6.0V - 28 51 ns
propagation N e — Vee=2.0V - 50 175 ns
delay pd TEWLOTC; Vee=45V - 18 | 35 | ns
see Figure 7 Vee=6.0V 14 | 30 | ns
o Vee=2.0V - 102 315 ns
sEeLFt%Irg;s Vee=4.5V | 37 | 63 | ns
Vce=6.0V - 30 53 ns
HIGH to LOW _ Vce=2.0V - 83 275 ns
propagation tpuL MR FO TG Vcc=4.5V - 30 55 ns
delay see Figure 8 Vee=6.0V | 24 | 47 | s
Vce=2.0V - 19 75 ns
transition time t, see Figure 74 Vee=4.5V - 7 15 ns
Vce=6.0V - 6 13 ns
CP HIGH or Vee=2.0V 165 22 - ns
LOW; see Figure 6 Vec=4.5V 33 8 - ns
Vcce=6.0V 28 6 - ns
y Vee=2.0V 125 39 - ns
pulse width tw S';’;'T:iba‘é"é Veo=4.5V 25 | 14 - ns
Vce=6.0V 21 11 - ns
5T Low Vee=2.0V 125 33 - ns
. ’ Vee=4.5V 25 12 - ns
see Figure 8 Vee=6.0V 21 | 10 | - | ns
- _ Vee=2.0V 100 - - ns
recovery time trec '\35 g%ggi'gu'?g-éo Vee=4.5V 20 - - ns
' Vee=6.0V 18 - - ns
5Eto CP Vee=2.0V 75 - - ns
o LF, Vec=4.5V 15 - - ns
see Figure 10 Vo=6.0V 13 - - NS
_ Vee=2.0V 150 - - ns
set-up time te, se-tla- Eit;uipl;l Vee=4.5V 30 - - ns
Vee=6.0V 26 - - ns
o 1o Cp. Vec=2.0V e -~ | ns
see Figure 10 Vee=4.5V 15 - - ns
Vce=6.0V 13 - - ns
SEto Cp Vee=2.0V 0 - - ns
o CP; — R -
hold time t, see Figure 10 xzz;ggx 8 - - ::
TEto CP; Vee=2.0V 0 - - ns
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Number: AiP74HC/HCT40103-AX-LJ-A085EN

see Figure 11 Ve=4.5V 0 R - ns
Vce=6.0V 0 - - ns
PN to CP Vcc=2.0V 0 - - ns
nto CP; = i i
see Figure 10 Vec=4.5V 0 ns
Vce=6.0V 0 - - ns
VCC=2-OV 3.0 10 - MHz
maximum f see Fiaure 6 Vece=4.5V 15 29 - MHz
frequency max g V¢c=5.0V; C =15pF - 32 - MHz
Vc=6.0V 18 35 - MHz
power
dissipation Cro V,=GND to V! - 24 - pF
capacitance
AiP74HCT40103
CPtoTC;
. ! Vcc=4.5V - 35 60 ns
see Figure 6™ ce
propagation g T Etp TC; Vee=4.5V - 23 40 ns
delay see Figure 7
PLIOTC; Vee=4.5V - 44 | 75 | ns
see Figure 8
HIGH to LOW —
propagation tonL MRt TC; V=45V - 29 55 ns
delay see Figure 8
transition time t, see Figure 717 Vcc=4.5V. - 7 15 ns
CP HIGH or _
LOW; see Figure 6 Vee=4.5V 33 10 - ns
: MR LOW;
ulse width f . ' Vce=4.5V 30 16 - ns
P W see Figure 8 ce
PLLOW;
. ' Vce=4.5V 38 22 - ns
see Figure 8 ce
: MRt CP, PLto _
recovery time t ! Vcc=4.5V 20 - - ns
y ree CP; see Figure 9 ce
PEto CP; _
. ' Vce=4.5V 20 - - ns
see Figure 10 ce
: TEto CP;
- m ' Vec=4.5V 4 - -
set-up time [ see Figure 11 cc=4.5 0 ns
Pn to CP; _ ) )
see Figure 10 Vec=4.5V 20 ns
PEto CP;
. ' Vcc=4.5V 2 - - ns
see Figure 10 ce
: TEto CP;
hold time { . ! Vcc=4.5V 0 - - ns
" see Figure 11 ce
Pn to CP; _ ) )
see Figure 10 Vec=4.5V 0 ns
maximum . ) _
frequency frnax see Figure 6; Vcc=4.5V 15 28 - MHz
Note:
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[1] toq is the same as tppy, toL k-

[2] t; is the same as tryi, trin.

[3] Crp is used to determine the dynamic power dissipation (Pp in uW).
Pp=Cpp>V/cc? Fi >N+ (CL %V oc”>f,) 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;

3(CLV o 2>,)=sum of outputs.

3.3.5. AC Characteristics 2
(Tamp=-40°C to +85°C, GND=0V; t,=t;=6 ns; C, =50 pF, unless otherwise specified)

Parameter Symbol Conditions \ Min. \ Typ. \ Max. | Unit
AiP74HC40103
_ Vec=2.0V - - 375 ns
CRTC, Voc=4.5V - | - 15 [ ns
see Figure 6 V=60V - - 64 ns
. - Vce=2.0V - - 220 ns
R | | RIS T vemw [ e
Vcc=6.0V - - 37 ns
. Vee=2.0V - - 395 ns
PLIOTC; Vee=4.5V - - 79 | ns
see Figure 8 Veo=6.0V - - 20 ns
HIGH to LOW - Vee=2.0V - - 345 ns
propagation tonL MR FO TG Vcc=4.5V - - 69 ns
delay see Figure 8 Vee=6.0V - - 59 | ns
Vec=2.0V - - 95 ns
transition time t, see Figure 7 Vee=4.5V - - 19 ns
Vcc=6.0V - - 16 ns
CP HIGH or Vee=2.0V 205 - - ns
LOW:; see Figure 6 Vec=4.5V 4l - - ns
Vc=6.0V 35 - - ns
. Ve=2.0V 155 - - ns
pulse width tw sle\z/elzll?:ilé(u)r\évé V=45V 31 - - ns
Vce=6.0V 26 - - ns
5T Low Vee=2.0V 155 - - ns
. ' Vcc=4.5V 31 - - ns
see Figure 8 Voe=6.0V 26 - - oS
. . Vee=2.0V 120 - - ns
recovery time trec '\ng Fs,?eecllzi,gupré_;o V=45V 24 - - ns
' Vce=6.0V 22 - - ns
. PEto CP; Vce=2.0V 95 - - ns
set-up time b see Figure 10 Vcc=4.5V 19 - - ns
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Number: AiP74HC/HCT40103-AX-LJ-A085EN

Vce=6.0V 16 - - ns
_ Vee=2.0V 190 - - ns
TEto CP;
R ! Vec=4.5V 38 - - ns
see Figure 11
J V=60V 33 [ - - | ns
PN to CP Vee=2.0V 95 - - ns
nto CP; = i i
see Figure 10 Vec=4V 19 ns
Vcc=6.0V 16 - - ns
_ VCC=2-OV 0 - - ns
PEto CP;
. ! Vcc=4.5V 0 - - ns
F 1
see Figure 10 Ve=6.0V 0 - - oS
— Vcc:2.0V 0 = - ns
hold time th se-(la_ Eitouiﬂpl’ 1 Vcc=4.5V 0 - - ns
g Vee=6.0V 0 i T ns
PR to CP Vee=2.0V 0 - - ns
nto CP; - : y
see Figure 10 Vec=4.5V 0 ns
Vcce=6.0V 0 = = ns
. Vc=2.0V 2.4 - - MHz
maximum . i - -
frequency fnax see Figure 6 Vcc=4.5V 12 MHz
Vc=6.0V 14 - - MHz
AiP74HCT40103
CPtoTC; _
' Vec=4.5V - - 75 ns
see Figure 6™ ce
propagation g T Et_o TC; Vee=45V ) ) 50 ns
delay see Figure 7
P LIOWC; Vee=4.5V - - 94 | ns
see Figure 8
HIGH to LOW — =
propagation tpuL MR _to TG Vce=4.5V - - 69 ns
delay see Figure 8
transition time t, see Figure 714 Vee=4.5V - - 19 ns
CPHIGH or _
LOW:; see Figure 6 Vec=4.5V 4l i i ns
pulse width tw MR _LOW; Vcc=4.5V 38 - - ns
see Figure 8
PLLOW; _
. ' Vce=4.5V 48 - - ns
see Figure 8 ce
: MRto CP, PLto
recovery time t ! Vcc=4.5V 24 - - ns
y y CP; see Figure 9 ce
PEto CP;
. ' Vce=4.5V 25 - -
see Figure 10 ce ns
, TEto CP;
t-up t t . ! Vce=4.5V 50 - -
se-up time . see Figure 11 ce ns
Pn to CP; _ ) )
see Figure 10 Vec=4.5V 25 ns
: PEto CP;
hold time { . ' Vcc=4.5V 2 - - ns
" see Figure 10 ce
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Number: AiP74HC/HCT40103-AX-LJ-A085EN

T Eto CP; _
. ! Vcc=4.5V 0 - - ns
see Figure 11 ce
Pn to CP; _ ) )
see Figure 10 Vee=4.5V 0 ns
maximum . . - - -
frequency frnax see Figure 6; Vcc=4.5V 12 MHz
Note:

[1] tpq is the same as tppi, toph.
[2] t; is the same as tryg, trin.
[3] Cpp is used to determine the dynamic power dissipation (Pp in uW).

Pp=Cpp x\/ccz ><fi ><N+Z(CL><VCC2 ><fo) 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;

3 (CLXV o 2>,)=sum of outputs.

3.3.6. AC Characteristics 3
(Tamp=-40°C to +125°C, GND=0V;; t=t;=6 ns; C_ =50 pF, unless otherwise specified)

Parameter | Symbol Conditions | Min. | Typ. | Max. | Unit
AiP74HC40103
_ Vee=2.0V - - 450 ns
se??:itgu-lr—ecém Vec=4.5V - - %0 ns
Vcc=6.0V - - 77 ns
. - Ve=2.0V - - 265 ns
| | smreny et [T Tw [
Vc=6.0V - - 45 ns
A Ve=2.0V - - 475 ns
P LIUWES Vee=4.5V - - 95 | ns
see Figure 8 V=60V - - a1 NS
HIGH to LOW I — Ve=2.0V - - 415 ns
propagation tpuL MR _to TG Vce=4.5V - - 83 ns
delay see Figure 8 Vee=6.0V - 71 | ns
Ve=2.0V - - 110 ns
transition time t, see Figure 74 Vee=4.5V - - 22 ns
Vce=6.0V - - 19 ns
P HIGH or Vee=2.0V 250 - - ns
LOW; see Figure 6 Vec=4.5V 50 - - ns
Ve=6.0V 43 - - ns
pulse width tw R LOw Vcc=2.0V 190 - - ns
. ' Vce=4.5V 38 - - ns
see Figure 8 Ve=6.0V 2 - - NS
PLLOW:; Vec=2.0V 190 - - ns
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see Figure 8 Vcc=4.5V 38 - ns
Vce=6.0V 32 - ns
_ _ Vcc=2.0V 132 - ns
recovery time trec '\és g%ecllzi’ upré_;o Vee=4.5V 26 - ns
 See g Vee=6.0V 24 - ns
_ Vcc=2.0V 110 - ns
PEto CP;
R ! Vece=4.5V 22 - ns
Figure 1
see Figure 10 Vee=6.0V 19 - ns
_ Ve=2.0V 225 - ns
set-up time tu se-(la- Eitouzpl’ 1 Vcc=4.5V 45 - ns
g Vec=6.0V 38 = s
P to CP Vee=2.0V 110 - ns
nto CP; _ -
see Figure 10 Vec=4.5V 2 ns
Vc=6.0V 19 - ns
J— Vcc=2.0V 0 = ns
PEto CP; _
. ! Vcc=4.5V 0 = ns
Figure 1
see Figure 10 Vec=6.0V 0 = s
_ Vce=2.0V 0 - ns
hold time th se-(le_ Eitou(r:epi 1 Vcc=4.5V 0 - ns
g Vee=6.0V 0 - ns
PR to CP Vcc=2.0V 0 - ns
nto CP; _ -
see Figure 10 Vec=4.5V 0 ns
Vcc=6.0V 0 - ns
. VCCZZ.OV 2.0 - MHz
maximum " = _
frequency frnax see Figure 6 Vcc=4.5V 10 MHz
Vee=6.0V 12 - MHz
AiP74HCT40103
CPtoTC; _
' Vce=4.5V - 90 ns
see Figure 6™ ce
propagation g T Et_o TC; Vee=45V _ 60 ns
delay see Figure 7
PLIOTC; Vee=4.5V - 112 | ns
see Figure 8
HIGH to LOW — =
propagation tpuL MR _to TG Vcc=4.5V - 83 ns
delay see Figure 8
transition time t, see Figure 714 Vee=4.5V - 22 ns
CP HIGH or _
LOW; see Figure 6 Vec=4.5V 20 ) ns
- MR LOW;
ulse width t . ! Vce=4.5V 45 - ns
P W see Figure 8 ce
PLLOW; V=45V 57 ] ns
see Figure 8
: MRto CP, PLto
recovery time t ! Vee=4.5V 26 - ns
y rec CP; see Figure 9 ce
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Tab: 835-12-B4 Number: AiP74HC/HCT40103-AX-LJ-A085EN
PEto CP; _
. ' Vce=4.5V 30 - - ns
see Figure 10 ce
set-up time ts, TEt0CP; Vee=4.5V 60 - - ns
see Figure 11
Pn to CP; _ ) )
see Figure 10 Vee=4.5V 30 ns
PEto CP;
. ' Vec=4.5V 2 - - ns
see Figure 10 ce
- TEto CP; _
hold time { . ! Vcce=4.5V 0 - - ns
" see Figure 11 ce
Pn to CP; _ _ )
see Figure 10 Vec=4.5V g ns
maximum . . _
frequency frnax see Figure 6; Vcc=4.5V 10 - - MHz
Note:

[1] tpq is the same as tppi, toLh.

[2] t; is the same as trye, trin.

[3] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp=Cpp>XV/ 2> >xN+Y (CL %V oc*>f,) 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;

3 (CL XV o 2>,)=sum of outputs.

4. Testing Circuit
4.1. AC Testing Waveforms

CP input—}

TC output Vm

e e —»! —trH
VM:O.5X\/|

Figure 6. Waveforms showing the clock input (CP) to T Cpropagation delays, the clock pulse width, the
output transition times and the maximum clock pulse frequency
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TE input Vm

tpHL tpLH
TC output Vm
tTHL I" '>| tTLH

VM:0.5x\/|
Figure 7. Waveforms showing the T Eto T Cpropagation delays

pn,PL TR "
input
tw
trHL teLH
TC output Vi
VM:0.5><\/|

Figure 8.Waveforms showing PL, MR, Pn to T Cpropagation delays

PL VR v /
input
tw —
—> trec
CP input Vm
VM=O.5><V|

Figure 9. Waveforms showing removal time for MR and P L
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::]?)Lt,? P7 % M stable j
t ---4'-41--th
th

V
SU
PE input SE Vm JZ
tSU

CP input Vm

The shaded areas indicate when the input is permitted to change for predictable output performance.

Vu=0.5%V,
Figure 10. Waveforms showing hold and set-up times for Pn, PEto CP

TE or PE [
input Vi
tsu th

CP input \

\V/“A::().Es>d\/|
Figure 11. Waveforms showing hold and set-up times for MR or PEto CP

4.2, AC Testing Circuit

\/(3(3

PULSE

Vi
O
GENERATOR buT
) J7 /I :

Definitions for test circuit:
Rr=Termination resistance should be equal to output impedance Z, of the pulse generator.
C_=Load capacitance including jig and probe capacitance.

Figure 12. Test circuit for measuring switching times
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4.3, Test Data

Supply Input Load
Vce Vi tr, 1 CL
2.0v Vce 6ns 50pF
4.5V Ve 6ns 50pF
5.0V Vee 6ns 15pF
6.0V Vece 6ns 50pF

5. Typical Application Circuit And Application Note

VCC
Ve
—1Po TC
— TE HlOkQ
PE |— time-out
N< L L
- PL R i

— MR[— oI—l start

— P7 CP o i

GND
fin _/_

77
Figure 13. Programmable timer

VCC
—Jp0 TC four=
Yy N+1
y TE
_ PE
N _
- PL
B MR |—
—1p7 cP fn A
GND
7
Figure 14. Divide-by-N counter
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6. Package Information
6.1. DIP16

/

o s

EV Ty
D "

O
[ 7 07 o7 O 7 L
Dimensions (mm)
Symbol Min. Max.
A2 3.20 3.60
Al 0.51 -
A 3.60 5.33
L 3.00 3.60
b 0.36 0.56
Bl 1.52
D 18.80 19.94
El 6.20 6.60
e 2.54
C 0.20 0.36
eB 7.62 9.30
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6.2. SOP16
L D
i A ——
T T %
Al A2 C!E L
000 4d4d4d
O
] ! ! H H B
.
Symbol — Dimensions (mm) ——
A 1.35 1.80
Al 0.10 0.25
A2 1.25 1.55
b 0.33 0.51
C 0.19 0.25
D 9.50 10.10
E 5.80 6.30
El 3.70 4.10
e 1.27
L 0.35 0.89
0 0° 8°
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6.3\ TSSOP16
D

| A
(INININIRININIE] . X:% -

Tm A2 J—L#

Mom
O
‘ H i H H H kgt
€ b
Dimensions (mm)
Symbol :
ymbo Min. Max.
A - 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
D 490 5.10
El 4.30 450
E 6.20 6.60
e 0.65
L 0.45 0.75
0 0° 8°
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7. Statements And Notes
7.1, The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | Hexaval Polybro .

Lead . Butylbe .

and y and lurg ent Polybro | minate | Dibutyl nzyl EIIE ® | Diisobu
Part name mercur and .| chromiu | minated | d phthala phthala Iy | i

lead 1y caami— biphenyl | biphen | t© te yhth | | Phthala

compo | compo | UM compoun| s yl phthala |

unds | unds comp 1 g ethers te

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
R O o ) o o o o o o o
installed

o: Indicates that the content of hazardous substances or elements in the detection limit
explanation of the following the SJ/T11363-2006 standard.

x; Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006

Standard limit requirements.
7.2~ Notes

We Recommend you to read this chapter carefully before using this product.

The information in this chapter is provided for reference only and i-Core disclaims any express or implied
warranties, including but not limited to applicability, special application or non-infringement of third party
rights.

This product is not suitable for critical equipment such as life-saving, life-sustaining or safety equipment.
It is also not suitable for applications that may result in personal injury, death, or serious property or
environmental damage due to product malfunction or failure. 1-Core will not be liable for any damages
incurred by the customers at their own risk for such applications.

The customer is responsible for conducting all necessary tests i-Core’s application to avoid failure in the
application or the application of the customer’ s third party users. I-Core does not accept any liability.

The Company reserves the right to change or improve the information published in this chapter at any time.
The information in this chapter are subject to change without notice. We recommend the customer to
consult our sales staff before purchasing.

Please obtain related materials form i-Core’s regular channels and we are not responsible for its content if
it is provided by sources other than our company.

In case of any conflict between the Chinese and English version, the version is subject to the Chinese one.
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