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1. General Description
The AiIP74AUP1G74 provides a low-power, low-voltage single positive-edge triggered D-type flip-flop

with individual data (D), clock (CP), set (SD) and reset (RD) inputs and complementary Q and Q

outputs. The SDand RD are asynchronous active LOW inputs and operate independently of the clock
input. Information on the data input is transferred to the Q output on the LOW-to-HIGH transition of the
clock pulse. The D input must be stable one set-up time prior to the LOW-to-HIGH clock transition for
predictable operation.

Schmitt trigger action at all inputs makes the circuit tolerant to slower input rise and fall times across the
entire V¢ range from 0.8V to 3.6V.

This device ensures a very low static and dynamic power consumption across the entire V¢c range from
0.8V to 3.6V.

This device is fully specified for partial power-down applications using lorr. The logr circuitry disables the
output, preventing the damaging backflow current through the device when it is powered down.

Features:

Wide supply voltage range from 0.8V to 3.6V

Low static power consumption; lcc=1uA (maximum)
Inputs accept voltages up to 3.6V

Low noise overshoot and undershoot<10% of Vcc

lorr Circuitry provides partial power-down mode operation
Multiple package options

Specified from -40°C to +125°C

Packaging information: TSSOP8/VSSOP8

Address:Building B4,NO.777 Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 3/ 25
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Number:AiP74AUP1G74-AX-LJ-1001EN

Ordering Information:

Tube packing specifications:

Packaging | Markin Boxed
Part number f ging dl g TUt?t tube Boxi.(i Notes
orm code guantity quantity guantity
Dimensions of
plastic
. 100 200 20000 | enclosure:
AiP74AUP1G74TA8.TB TSSOP8 CHXX
I PCS/tube | tube/box | PCS/box | 3.0mm>3.0mm
Pin spacing:
0.65mm
Reel packing specifications:
Packaging | Marking Reel Boxed reel
Part number . . Notes
form code quantity guantity
Dimensions of
plastic enclosure:
AIPTAAUP1GT4TA8.TR | TSSOP8 | CHXX 3000 3000 1 5 §mmsa.0mm
PCS/reel PCS/box Pi =
in spacing:
0.65mm
Dimensions of
plastic enclosure:
AIP74AUP1GT4YAS.TR | VSSOP8 | CHXX 3000 3000 15 hmm>.3mm
PCS/reel PCS/box . Y
Pin spacing:
0.50mm

Note 1: “XX? refers to variable content, meaning year and package batch serial number.
Note 2: If the physical information is inconsistent with the ordering information, please refer to the actual

product.

Address:Building B4,NO.777 Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province

http://www.i-core. cn

P.C.:

214072

4/ 25
VER: 2023-04-B1




ll Wuxi I-CORE Electronics Co., Ltd.
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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. Logic diagram
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2.2+ Pin Configurations

CP| 1 | 8 |Vce
Dé Q | 7]SD

Q 3| | 6 RD
GND[ 4 | (51Q

2.3, Pin Description

Pin No. Pin Name Description
1 CP clock input
2 D data input
3 Q complement output
4 GND ground (0 V)
5 Q true output
6 RD asynchronous reset input (active LOW)
7 sD asynchronous set input (active LOW)
8 Vce supply voltage
2.4, Function Table For Asynchronous Operation
Input Output
SD RD CP D Q Q
L H X X H L
H L X X L H
L L X X H H
Note:
H = HIGH voltage level;
L = LOW voltage level;
X =don’t care.
2.5, Function Table For Synchronous Operation
Input Output
§D ﬁD CP D Qn+1 6 n+1l
H H 1 L L
H H 1 H H L
Note:
H = HIGH voltage level;
L = LOW voltage level;
X =don’t care;
1 = LOW-to-HIGH CP transition;
Qn+1 = state after the next LOW-to-HIGH CP transition.
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3. Electrical Parameter

3.1, Absolute Maximum Ratings
(Voltages are referenced to GND (ground=0V), unless otherwise specified.)
Characteristic Symbol Conditions Min. | Max. | Unit
supply voltage Ve - -05 | +4.6 \Y
input voltage V, - 05 | +46 | V
output voltage Vo | Active mode and Power-down mode™ | -05 | +46 | V
input clamping current lik V<0V -50 - mA
output clamping current lok V<0V -50 - mA
output current lo Vo=0V to V¢ - 220 mA
supply current lcc - - +50 mA
ground current lenD - -50 - mA
storage temperature Tsig - -65 +150 C
total power dissipation Piot - - 250 mw
soldering temperature TL 10s VSSOP 260 T

Note:

[1] The minimum 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
supply voltage Vce - 0.8 - 3.6 V
input voltage V| - 0 - 3.6 V
outout voltage v Active mode 0 - Vee Vv
P g ' Power-down mode; V=0V 0 - 3.6 Vv
ambient temperature Tamb - -40 - +125 C
nput transition rise |y Vee=0.8V 10 3.6V - - 200 | nsiV
and fall rate
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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
Vcc:0.8v O7O><\/CC - - V
HIGH-level Vv Vcc=0.9V to 1.95V 0.65%V/cc - - v
input voltage IH Vce=2.3V t0 2.7V 1.6 - - Vv
Vce=3.0V to 3.6V 2.0 - - \Y
Vcc:0.8v - - OSOX\/CC Vv
LOW:-level Y Vcc=0.9V to 1.95V - - 0.35%Vcc vV
input voltage I Vce=2.3V t0 2.7V - - 0.7 Vv
Vce=3.0V to 3.6V - - 0.9 \Y
lo=-20UA;
Vee=0.8V 10 3.6V Vecr01 | - - v
lo=-1.1mA; Vcc=1.1V 0.75%V¢c - - \Y
HIGH-level lo=-1.7mA; Vcc=1.4V 1.11 - - \Y
- V _ — : _ N i
OUtpUt Voltage VoH Vi=VigorV |o— 1.9mA; Vcc—l.65v 1.32 Vv
10=-2.3mA; Vcc=2.3V 2.05 - - \Y
lo=-3.1mA; Vcc=2.3V 1.9 - - \Y
lo=-2.7mA; Vcc=3.0V 2.72 - - \Y
lo=-4.0mA; Vcc=3.0V 2.6 - - \Y
1o=20UA;
Vee=0.8V 10 3.6V 0.1 v
1o0=1.1mA; Vcc=1.1V - - 0.30%V¢c \Y
LOW-level lo=1.7TmA; Vcc=1.4V - - 0.31 Vv
-leve _ _ . - - -
output Voltage VoL Vi=Viyor V. 10=1.9mA,; Vcc—l.65V 0.31 Vv
10=2.3mA; Vcc=2.3V - - 0.31 Vv
10=3.1mA; Vc=2.3V - - 0.44 Vv
10=2.7TmA; Vcc=3.0V - - 0.31 Vv
10=4.0mA; Vcc=3.0V - - 0.44 Vv
input leakage I V,=GND 10 3.6V; Vc=0V t0 3.6V - - +1.0 UA
current
power-off _ . - - -
current leakde lorr V, or Vo=0V to 3.6V, V=0V +.0 UA
additional
V| or VOZOV to 3.6V;
power-off Aloge _ - - +.0 uA
leakage current Vec=0V10 0.2V
V,=GND or V¢c; 10=0A;
supply current lec Vee=0.8V 10 3.6V - - 1.0 UA
additional V| :VCC-O.GV; IOZOA, _ _
supply current Alce Vcce=3.3V; per pin” 40 uA
input _ S\ = - -
capacitance C Vce=0V to 3.6V; V,=GND or V¢ 0.6 pF
output _ . _ . -
capacitance Co Vo=GND; V=0V 1.3 pF
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Note:

[1] One input at Vc-0.6V, other input at Ve or GND.

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
Vcc:0.8v O7O><\/CC - - V
HIGH-level v Vce=0.9V to 1.95V 0.65%Vcc - - vV
input voltage H Vee=2.3V to 2.7V 1.6 - - Vv
Vce=3.0V to 3.6V 2.0 - - \Y/
VCC=0.8V - = 030WCC Vv
LOW-level input v Vcc=0.9V to 1.95V - - 0.35%V¢¢ Vv
voltage I Vee=2.3V t0 2.7V - - 0.7 \Y;
Vce=3.0V to 3.6V - - 0.9 Vv
lo=-20UA;
vcczoo.sv to 3.6V Vec0.1 i i v
lo=-1.1mA; Vcc=1.1V 0.70%V¢c - - \Y
level lo=-1.7TmA; Vcc=1.4V 1.03 - - \Y
othLi?\;o?:ge Vou | ViEViorVie | 1o=-1.9mA; Vc=1.65V 1.30 - - v
lo=-2.3mA; Vc=2.3V 1.97 - - \Y
lo=-3.1mA; Vc=2.3V 1.85 - - \Y
lo=-2.7TmA; Vc=3.0V 2.67 - - \Y
lo=-4.0mA; Vc=3.0V 2.55 - - Vv
10=20UA;
vcc:%.sv to 3.6V i i 0.1 v
10=1.1mA; Vcc=1.1V - - 0.30%V ¢ Vv
level 10=1.7mA; Vcc=1.4V - - 0.37 Vv
OL'J'tgL\J’tV\'/;‘t’sge Vo | ViEVimor Vi | 10=1.9mA; V=165V - - 0.35 v
10=2.3MA; Vcc=2.3V - - 0.33 Vv
10=3.1mA; Vcc=2.3V - - 0.45 Vv
10=2.7TmA; Vcc=3.0V - - 0.33 \Y
10=4.0mA; Vcc=3.0V - - 0.45 \Y
'”pgfjr'f:r']‘tage I V,=GND 10 3.6 V;Vec =0V 103.6 V - - 4.0 uA
cuﬁi’xvtefe;’fa e | o Vi 0orVo=0V103.6V;Vee=0V - - +1.0 UA
additional
power-off Alogr Vi \O/E;Z/:OOZ\(/)\t{)tg.gev; - - +1.0 uA
leakage current
supply current lec V.=\(/3CI::DO?£\\// foc ;3I_g:/OA; - - 1.0 uA
additional suppl V=Vcc-0.6V; 15=0A;
current PP Al \I/CC:C:%C.SV; per%in[” ) ) 50 UA
Note:
[1] One input at Vcc-0.6V, other input at Ve or GND.
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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
Vcc:0.8v 075X\/CC - - V
HIGH-level v Vcc=0.9V to 1.95V 0.70Vcc - - \Y/
input voltage IH Vcec=2.3V to 2.7V 1.6 - - Y
Vcc=3.0V to 3.6V 2.0 - - Vv
Vcc:0.8v - - 025><VCC V
LOW-level input v Vcc=0.9V to 1.95V - - 0.30%Vcc \Y/
voltage - Vce=2.3V t0 2.7V - - 0.7 Vv
Vcc=3.0V to 3.6V - - 0.9 Vv
l0=-20uA;
VCC=OO.8V to 3.6V Vee0.11 y i v
lo=-1.1mA; Vcc=1.1V 0.60%Vcc - - Vv
level lo=-1.7mA; Vcc=1.4V 0.93 - - Vv
othLirvoﬁ;/:ge Vou | ViEVigorVie | 1o=-1.9mA; Vcc=1.65V 117 - - v
lo=-2.3mA; Vcc=2.3V 1.77 - - Vv
10=-3.1mA; Vcc=2.3V 1.67 - - Vv
lo=-2.7TmA; Vcc=3.0V 2.40 - - \Y
lo=-4.0mA; Vcc=3.0V 2.30 - - \Y
10=20UA;
Vee=08V to 3.6V - - 0.11 v
lo=1.1mA; Vcc=1.1V - - 0.33%Vcc Vv
level 10=1.7TmA; Vcc=1.4V - - 0.41 Vv
OL'J-tgL\J’tV\'/;‘t’:ge Vo | ViEVimorVie | 16=1.9mA; Vee=1.65V - - 0.39 v
10=2.3MA; V¢c=2.3V - - 0.36 Vv
10=3.1mA; Vcc=2.3V - - 0.50 Vv
10=2.7TmA; Vcc=3.0V - - 0.36 Vv
10=4.0mA; Vcc=3.0V - - 0.50 Vv
'”pgar'f:r‘ftage I V;=GND 10 3.6 V; Vec =0V 1036 V - - +1.0 UA
Curﬁg‘é‘ﬁggg o | o Vi 0orVo=0V103.6V;Vee=0V - - +1.0 uA
additional
| power-off Aloer Vi \c;rcz/:oo:\(/)\t/otg_gev; - - +.0 uA
eakage current
supply current lec V':\?CNC:DO%\\// o ;3I_ET/OA; - - 1.4 uA
additional suppl V=Vcc-0.6V; 1o=0A;
current PP Al \I/cc=c3:3v; peropin[l] i i » UA
Note:
[1] One input at V¢c-0.6V, other input at Ve or GND.
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3.3.4. AC Characteristics 1
(Tam=25C, voltages are referenced to GND (ground=0V), unless otherwise specified)!!?

Parameter | Symbol | Conditions | Min. | Typ™ | Max. | Unit
C.=5pF
Vcc=0.8V - 254 - ns
Vce=1.1V to 1.3V 2.9 6.7 14.0 ns
CP10Q,Q; Vee=1.4V to 1.6V 2.4 45 76 | ns
see Figure 52 Vcee=1.65V to 1.95V 1.9 35 57 ns
Vcc=2.3V 1o 2.7V 1.7 2.6 3.8 ns
Vcc=3.0V to 3.6V 15 2.2 3.1 ns
Vcc=0.8V - 19.6 - ns
Vce=1.1V to 1.3V 2.7 5.6 11.0 ns
propagation ¢ SDt0Q,Q; Vcc=1.4V to 1.6V 24 4.0 6.3 ns
delay Pd see Figure 6 | Vec=1.65Vt01.95V | 2.0 33 | 49 | ns
Vcc=2.3V 10 2.7V 19 2.7 3.7 ns
Vcc=3.0V to 3.6V 1.8 2.5 3.2 ns
Vcc=0.8V - 19.2 - ns
Vce=1.1V to 1.3V 2.6 55 11.0 ns
RD100Q,Q: Vee=1.4V to 1.6V 2.3 3.9 6.3 | ns
see Figure 6 | Vec=1.65Vt01.95V | 19 3.2 50 | ns
Vcc=2.3Vto 2.7V 19 2.6 3.6 ns
Vcc=3.0V to 3.6V 1.8 2.4 3.3 ns
Vcc:0.8V - 53 - MHz
Vce=1.1V to 1.3V - 203 - MHz
maximum . CP; Vcc=1.4V to 1.6V - 347 - MHz
frequency max see Figure 5 Vce=1.65V to 1.95V - 435 - MHz
Vcc=2.3V 1o 2.7V - 550 - MHz
Vcc=3.0V to 3.6V - 619 - MHz
C.=10pF
Vcc=0.8V - 28.9 - ns
Vce=1.1V to 1.3V 3.1 7.5 15.8 ns
CP10Q,Q: Vee=1.4V to 1.6V 2.7 5.1 87 | ns
see Figure 52 Vce=1.65V to 1.95V 2.5 4.1 6.5 ns
Vcc=2.3V 1o 2.7V 2.0 3.2 4.6 ns
Vcc=3.0V to 3.6V 1.8 2.8 3.8 ns
Vcc=0.8V - 23.2 - ns
. Vce=1.1V to 1.3V 2.9 6.5 12.9 ns
progzgaat'on toa D10 Q,0: Vee=14V1016V | 27 | 46 | 75 | ns
4 see Figure 6 Vce=1.65Vt01.95V | 2.6 3.9 5.6 ns
Vcc=2.3V to 2.7V 2.3 3.2 4.4 ns
Vcc=3.0V to 3.6V 2.2 3.0 3.9 ns
Vcc=0.8V - 22.7 - ns
_ — Vce=1.1V to 1.3V 2.8 6.4 12.8 ns
RD10Q.Q; Vec=14V1016V | 26 | 45 | 75 | ns
see Figure 6 Vee=165V 10195V | 25 | 33 | 58 | ns
Vcc=2.3V to 2.7V 2.2 3.2 4.4 ns
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Vcc=3.0V to 3.6V 2.0 2.9 4.0 ns
VCC=0.8V - 52 - MHz
Vce=1.1V to 1.3V - 192 - MHz
maximum f CP; Vcc=1.4V to 1.6V - 324 - MHz
frequency max see Figure 5 Vce=1.65V to 1.95V - 421 - MHz
Vcc=2.3V to 2.7V - 486 - MHz
Vcc=3.0V to 3.6V - 550 - MHz
C.=15pF
Vcc=0.8V - 324 - ns
Vce=1.1V to 1.3V 35 8.3 17.6 ns
CPt0Q,Q; Vee=1.4V to 1.6V 3.2 5.6 9.5 ns
see Figure 52 Vcee=1.65V to 1.95V 2.7 4.6 7.2 ns
Vcc=2.3V to 2.7V 2.4 3.6 5.2 ns
Vcc=3.0V to 3.6V 2.2 3.2 4.4 ns
Vcc=0.8V - 26.7 - ns
Vce=1.1V to 1.3V 3.3 7.3 14.7 ns
propagation ¢ SDt0Q,Q; Vcec=1.4V to 1.6V 3.2 5.2 8.3 ns
delay P see Figure 6% | Vcc=165Vt01.95V | 28 | 43 | 64 | ns
Vcc=2.3V to 2.7V 2.8 3.7 5.1 ns
Vcc=3.0V to 3.6V 2.5 3.5 4.6 ns
Vcc=0.8V - 26.1 - ns
Vce=1.1V to 1.3V 3.2 7.2 145 ns
RD1Q,Q; Vce=1.4V to 1.6V 3.1 5.1 84 | ns
see Figure 6@ | Vee=165Vt01.95V | 27 | 43 65 | ns
Vcc=2.3V to 2.7V 2.6 3.6 5.0 ns
Vce=3.0V to 3.6V 2.4 3.4 4.6 ns
Vcc=0.8V - 50 - MHz
Vcc=1.1V to 1.3V - 181 - MHz
maximum f CP; Vcc=1.4V to 1.6V - 301 - MHz
frequency max see Figure 5 Vcc=1.65V to 1.95V - 407 - MHz
Vcc=2.3V to 2.7V - 422 - MHz
Vcc=3.0V to 3.6V - 481 - MHz
C.=30pF
Vcc=0.8V - 42.7 - ns
Vce=1.1V to 1.3V 4.2 10.6 22.5 ns
CPt0Q,Q: Vee=1.4V to 1.6V 3.7 72 | 120 | ns
see Figure 52 Vce=1.65V to 1.95V 35 5.8 9.2 ns
Vce=2.3V t0 2.7V 3.3 47 6.6 ns
Vcc=3.0V to 3.6V 3.0 4.3 5.8 ns
propagation t Vc=0.8V - 37.0 - ns
delay pd Vcee=1.1V to 1.3V 4.0 95 | 198 | ns
SD10Q,Q: Vcee=1.4V to 1.6V 3.8 6.7 | 109 | ns
see Figure 6l Vee=1.65V to 1.95V 3.7 5.6 8.4 ns
Vcc=2.3V 10 2.7V 3.7 4.8 6.6 ns
Vcc=3.0V to 3.6V 3.4 4.6 6.0 ns
— — Vcc=0.8V - 36.4 - ns
RD10Q.Q; Vce=1.1V to 1.3V 3.9 9.4 19.5 ns
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see Figure 67 V=14V to 1.6V 3.6 6.6 | 109 | ns
Vce=1.65V to 1.95V 35 55 8.5 ns
Vcc=2.3V t0 2.7V 35 4.7 6.5 ns
Vcc=3.0V to 3.6V 3.3 4.4 6.1 ns
Vcc=0.8V - 28 - MHz
Vce=1.1V to 1.3V - 145 - MHz
maximum £ CP; Vcc=1.4V to 1.6V - 185 - MHz
frequency max see Figure 5 Vce=1.65V to 1.95V - 270 - MHz
Vcc=2.3V 10 2.7V - 290 - MHz
Vcc=3.0V to 3.6V - 315 - MHz
C_=5pF, 10pF, 15pF and 30pF
Vcc=0.8V - 3.4 - ns
Vce=1.1V to 1.3V - 0.6 - ns
D to CP HIGH,; Vcc=1.4V to 1.6V - 0.3 - ns
see Figure 5 Vce=1.65V to 1.95V - 0.4 - ns
Vcce=2.3V t0 2.7V - 0.2 - ns
. Vce=3.0V to 3.6V - 0.3 - ns
SEt'Up time tsu VCCZO.SV - 3.0 - ns
Vce=1.1V to 1.3V - 0.5 - ns
D to CP LOW; Vcc=1.4V to 1.6V - 0.3 - ns
see Figure 5 Vcc=1.65V to 1.95V - 0.4 - ns
Vcc=2.3V to 2.7V - 0.5 - ns
Vce=3.0V to 3.6V - 0.6 - ns
Vcc=0.8V - -1.9 - ns
Vce=1.1V to 1.3V - -0.3 - ns
. D to CP; Vce=1.4V to 1.6V - -0.2 - ns
hold time t seeFigure 5 | V=165V 10195V | - | -02 - ns
Vee=2.3V 0 2.7V - -0.2 - ns
Vcc=3.0V to 3.6V - -0.2 - ns
Vce=1.1V to 1.3V - -0.5 - ns
_ Vce=1.4V to 1.6V - -0.2 - ns
A Eigu?re . Vee=1.65V 10 1.95V | - 0.2 - ns
Vcce=2.3V t0 2.7V - -0.1 - ns
recovery ¢ Vcc=3.0V to 3.6V - -0.1 - ns
time ree Vee=1.1V to 1.3V - -0.5 - ns
_ Vce=1.4V to 1.6V - -04 - ns
SD Vee=1.65V 10 1.95V | - 03 - ns
see Figure 6 Vee=2.3V 10 2.7V - 02 - ns
Vce=3.0V to 3.6V - -0.1 - ns
Vce=1.1V to 1.3V - 2.1 - ns
CP HIGH or Vce=1.4V to 1.6V - 11 - ns
LOW; Vce=1.65V to 1.95V - 0.9 - ns
. see Figure 5 Vce=2.3V 10 2.7V - 0.6 - ns
pulse width | tw Vee=3.0V t0 3.6V i 0.6 B
Vee=1.1V to 1.3V - 4.2 - ns
SDorRDLOW, ™=y, " —17V 10 1.6V - 23 - ns
see Figure 6
Vce=1.65V to 1.95V - 1.8 - ns
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Vcc=2.3V t0 2.7V - 1.2 - ns

Vcc=3.0V to 3.6V - 11 - ns

Vcc=0.8V - 2.8 - pF

Vee=1.1V t0 1.3V - 2.9 - pF

diSF;?F‘)’:‘:ifon . f=1MHz: Vee=1.4V to 1.6V - 3.0 - pF
PD — [3] _

capacitance Vi=GND to Vec® | V=165V 101.95V | - 3.0 - pF

V=23V 10 2.7V - 35 - DF

Vcee=3.0V t0 3.6V - 3.9 - DF

Note:

[1] All typical values are measured at nominal Vcc.

[2] tpq is the same as tp; and tpp.

[3] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Po=Cpp>V e XFN+3(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;
T(CLV 2 >f,)=sum of outputs.

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
CL=5pF
Vce=1.1V to 1.3V 2.6 - 14.2 ns
— Vcc=1.4V to 1.6V 2.3 - 8.3 ns
CPOQQL  "Vee=165V10195V | 17 | - | 65 | ns
see Figure 5 —
Vcc=2.3V 10 2.7V 14 - 4.4 ns
Vcc=3.0V to 3.6V 12 - 3.4 ns
Vce=1.1V to 1.3V 2.5 - 11.4 ns
i 4 — Vce=1.4V to 1.6V 2.2 - 6.9 ns
propagation | SDoQ.QS -+ "V =165V10195V | 17 - 56 | ns
delay see Figure 6 -
Vce=2.3V t0 2.7V 1.7 - 4.0 ns
Vcc=3.0V to 3.6V 1.5 - 3.6 ns
Vce=1.1V to 1.3V 2.5 - 11.3 ns
_ — Vce=1.4V to 1.6V 2.2 - 6.8 ns
RD 10 Q, Q[z’] Vcc=1.65V 10195V | 1.8 - 5.6 ns
see Figure 6 —
Vce=2.3V to 2.7V 17 - 4.1 ns
Vce=3.0V to 3.6V 15 - 3.6 ns
Vce=1.1V to 1.3V 170 - - MHz
. Cp: Vce=1.4V to 1.6V 310 - - MHz
maximum | ¢ ok Vec=1.65V 10 1.95V | 400 - - | MHz
frequency see Figure 5
Vcc=2.3V 10 2.7V 490 - - MHz
Vcc=3.0V to 3.6V 550 - - MHz
CL:].OpF
propagation tog CP100.0: | Vec=1aVto13V | 29 | - [161 | ns
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delay see Figure 51 Vee=1.4V to 1.6V 2.4 9.4 ns
Vee=165V 10195V | 2.2 72 | ns
Vcc=2.3V to 2.7V 1.8 5.3 ns
Vcc=3.0V to 3.6V 16 4.1 ns
Vee=l1Vto 13V | 28 133 | ns
_ _ Ve=14Vto 16V | 23 79 | ns
SD10QQ:  "Ve=165V 10195V | 2.3 63 | ns
see Figure 6 Vee=23V 1027V | 2.0 48 | ns
Ve=30V1036V | 1.9 42 | ns
Ve=l1Vto 13V | 27 132 | ns
_ _ Ve=l4V1to 16V | 23 81 | ns
RDQ.Q; "V =165V101.95V | 23 63 | ns
see Figure 6 Vee=23V 1027V | 2.0 49 | ns
Vee=30V1036V | 19 43 | ns
Vee=L1V1t0 13V | 150 = [ MRz
_ Vee=14V1to 16V | 280 = [ MRz
maximum |- CP; Vee=1.65V to 195V | 310 = [ MHz
frequency see Figure 5
Vee=2.3V10 27V | 370 ~ | MHz
Vcc=3.0V to 3.6V 410 - MHz
C_=15pF
Vee=l1V1t013V | 33 178 | ns
_ Vee=14V1o 16V | 28 105 | ns
CPLOQQL V=165V 10 195V | 25 81 | ns
see Figure 5 Vec=23V 1027V | 2.2 58 | ns
CC
Vee=3.0V1036V | 20 49 | ns
Vee=l1V1013V | 31 152 | ns
_ i _ Ve=14V1o 16V | 29 9.0 | ns
progagat'on ty SD10Q.Q; Vec=165V 10195V | 25 71 | ns
elay P see Figure 61 B =yt
cc=2. 027V 2.2 5.5 ns
Ve=30V1036V | 24 50 | ns
Vee=l1Vto 13V | 31 150 | ns
p _ Ve=l4Vto 16V | 27 92 | ns
RD10Q.Q; "V =1.65V 10 1.95V | 26 73 | s
see Figure 6 Vec=23V 1027V | 24 55 | ns
Ve=30V1036V | 23 50 | ns
Vee=l1Vto 13V | 120 ~ | MRz
_ Vee=14V1to 16V | 190 ~ | MRz
ool I CP; V=165V 10 1.95V | 240 = [ MHz
requency see Figure 5
Vee=23V1027V | 300 = | MRz
V=30V 1036V | 320 = | MRz
C.=30pF
Vee=llV1013V | 40 230 | ns
_ Vee=14V1o 16V | 37 133 | ns
propagation t CP t_o Q Q[;Z] Vcc=1.65V to 1.95V 34 104 ns
delay pd see Figure 5 Vee=23V 1027V | 30 73 | ns
Vee=3.0V1036V | 28 68 | ns
D100 Vee=l1V1013V | 38 208 | ns
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Number:AiP74AUP1G74-AX-LJ-1001EN

see Figure 67 V=14V to 1.6V 3.7 120 | ns

Vce=1.65V to 1.95V 35 9.3 ns

Vcc=2.3V to 2.7V 3.2 7.2 ns

Vcc=3.0V to 3.6V 3.1 6.8 ns

Vce=1.1V to 1.3V 3.8 20.2 ns

_ _ Vce=1.4V to 1.6V 3.7 12.0 ns

RDQ.Q; "V =165V101.95V | 35 95 | ns

see Figure 6 V=23V 1027V | 32 71 | ns

Vce=3.0V to 3.6V 3.1 7.1 ns
Vce=1.1V to 1.3V 70 - MHz
. Vce=1.4V to 1.6V 120 - MHz
;“ax'm“m frnax CP; Vee=1.65V 10 1.95V | 150 -~ | 'MHz

requency see Figure 5
Vcc=2.3V 10 2.7V 190 - MHz
Vcce=3.0V to 3.6V 200 - MHz
C_=5pF, 10pF, 15pF and 30pF

Vce=1.1V to 1.3V 1.2 - ns

_ Vee=14V o016V | 06 - ns

Dsg‘ﬁ?gt'r'f;" Vee=1.65Vt0 1.95V | 05 " ns

Vcc=2.3V to 2.7V 0.4 - ns

set-up time ty Vcc=3.0V to 3.6V 0.4 - ns

Vce=1.1V to 1.3V 1.2 - ns

_ Vce=1.4V to 1.6V 0.7 - ns

Dsgé Ef;l';rg\év Vee=1.65V 0 1.95V | 0.7 3 ns

Vcc=2.3V to 2.7V 0.7 - ns

Vcc=3.0V to 3.6V 0.8 - ns

Vce=1.1V to 1.3V 0.5 - ns

Vcee=1.4V to 1.6V 0.2 - ns

hold time t D to CP; V=165V t0 195V | 0.1 T ns

see Figure 5

Vce=2.3V t0 2.7V 0.1 - ns

Vcc=3.0V to 3.6V 0.1 - ns

Vce=1.1V to 1.3V -0.9 - ns

_ Vce=1.4V to 1.6V -0.6 - ns

e Ei';u?re . Vee=1.65V 10 1.95V | -0.4 - ns

Vcce=2.3V t0 2.7V -0.1 - ns

recovery ¢ Vce=3.0V to 3.6V -0.1 - ns

time g Vee=1.1V to 1.3V -0.3 - ns

_ Vce=1.4V to 1.6V -0.1 - ns

SD; Vec=165V 10195V | 0O - ns

see Figure 6 Vee=23V102.7V | 0.1 - ns

Vce=3.0V to 3.6V 0.1 - ns

Vee=1.1V to 1.3V 2.7 - ns

CP HIGH or Vcc=1.4V to 1.6V 15 - ns

LOW; Vee=1.65V to 1.95V 1.6 - ns

pulse width tw see Figure 5 Vee=2.3V t0 2.7V 1.7 - ns

Vcc=3.0V to 3.6V 19 - ns

SDor RDLOW: | Vec=l1Vto13V | 113 - ns

see Figure 6 Vce=1.4V to 1.6V 6.2 - ns
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Vc=1.65V to 1.95V 4.8 - - ns
Vcc=2.3V to 2.7V 3.3 - - ns
Vcc=3.0V to 3.6V 2.6 - - ns

Note:

[1] All typical values are measured at nominal Vcc.
[2] toq is the same as tp y and tpyy.

3.3.6. AC 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
C_=5pF
V=11Vt 13V | 26 - 142 | ns
_ V=14V 1016V | 2.3 - 86 | ns
CPOQQL  "Vee=165V10195V | 17 | - | 68 | ns
see Figure 5 Vee=2.3V 1027V | 14 - 47 | ns
V=30V 1036V | 12 - 37 | ns
Vee=l1V1013V | 25 - 115 | ns
_ _ _ V=14V 1016V | 22 - 73 | ns
propagation |+, SDW0QQ: v =1.65Vt0195V | 17 | - | 59 | ns
ey see Figure 6 Vee=23V 1027V | 1.7 - 42 | ns
V=30V 1036V | 15 - 38 | ns
Vee=l1Vt0 13V | 25 - 115 | ns
_ _ Vee=l4V 1016V | 22 - 73 | ns
RDt0 Q, Q| Vec=L.65Vt0 195V | 1.8 - 59 | ns
see SIS Vo2V 102V | 1.7 i 42 | ns
Vee=3.0V1036V | 15 - 38 | ns
Vee=l1Vto 13V | 170 - - | 'MHz
_ V=14V 1016V | 300 - - | 'MHz
maximum fre P Vce=1.65V 10 1.95V | 390 - - [ MHz
frequency see Figure 5
V=23V 1027V | 480 - - [ 'MHz
Vee=3.0V 1036V | 510 - - [ 'MHz
C.=10pF
V=11Vt 13V | 29 - 161 | ns
_ V=14V i0 16V | 2.4 - 98 | ns
CPOQQL  "Vee=165V10 195V | 22 | - | 76 | ns
see Figure 5 Vee=23V1027V | 18 - 56 | ns
CC
Vcee=3.0V to 3.6V 1.6 - 4.4 ns
Vee=11V1013V | 2.8 - 135 | ns
propagation ¢ _ — Vce=1.4V to 1.6V 2.3 - 8.3 ns
delay po SDW0Q.Q: -+ "Ve=165V10195V | 23 | - | 66 | ns
see Figure 6 Vee=23V 1027V | 20 - 52 | ns
Vcc=3.0V to 3.6V 19 - 4.4 ns
V=1V 1013V | 2.7 - 134 | ns
RD100Q.Q: V=14V 1016V | 2.3 - 84 | ns
see Figure 6 Vee=1.65Vt01.95V | 2.3 - 6.7 ns
Vce=2.3V t0 2.7V 2.0 - 5.2 ns
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Vce=3.0V to 3.6V 1.9 45 ns
V=11Vt 1.3V | 150 = | MRz
_ . Ve=14V1o 1.6V | 230 = | MRz
]E?:a‘::#g fa oo Fcigﬂre . Vee=1.65V 10 1.95V | 250 - [ 'MHAz
Vec=23V10 2.7V | 360 = | MRz
Vc=30V1036V | 360 = | MAzZ

C.=15pF

V=11Vt 1.3V | 33 180 | ns

_ V=14Vt 1.6V | 2.8 111 | ns

CPOQ.Q: V=165V 10195V | 25 86 | ns

see Figure 5 Vee=23V 1027V | 2.2 62 | ns

Vec=30V1036V | 20 52 | ns

V=11Vt 1.3V | 31 154 | ns

_ _ _ V=14Vt 1.6V | 2.9 95 | ns

propagation | SD10Q.Q; Vee=1.65V 0 1.95V | 25 75 | ns

delay P see Figure 6 V=23V

cc=2. 027V 2.2 5.8 ns

V=30V 1036V | 24 52 | ns

V=11Vt 13V | 31 152 | ns

_ _ Ve=l4Vito 1.6V | 2.7 9.7 | ns

RDtoQ, Q[Z:] Vce=1.65V 10195V | 2.6 7.7 ns

see Figure 6 Vec=23V 1027V | 24 58 | ns

Vc=30V1036V | 2.3 52 | ns
V=11Vt 1.3V | 120 ~ | MAz
_ _ Ve=14V1to 16V | 160 ~ | MAz
;?:g&?#g e oo Fcigl’”e . Vee=1.65V t0 1.95V | 190 ~ [ 'MHz
V=23V 1027V | 270 = | MAz
Vc=30V1036V | 300 = | MAz

C.=30pF

V=11Vt 1.3V | 4.0 233 | ns

< V=14Vt 1.6V | 37 140 | ns

CPOQQ TV =165V 101.95V | 34 110 | ns

iy Higure 5 Vee=23V 1027V | 30 78 | ns

Vc=30V1036V | 28 73 | ns

V=11Vt 13V | 38 211 | ns

_ _ _ V=14Vt 1.6V | 3.7 127 | ns

progaga“on tog SDwQ.Q; Vee=1.65V 0 1.95V | 35 99 | ns

elay P see Figure 6 V=23Vt

cc=2. 027V 3.2 7.6 ns

Vce=3.0V to 3.6V 3.1 7.1 ns

Vce=1.1V to 1.3V 3.8 20.5 ns

_ _ V=14Vt 1.6V | 37 126 | ns

RD0Q.Q; [TV =165V101.95V | 35 101 | ns

see Figure 6 Vee=23V 1027V | 32 76 | ns

V=30V1036V | 31 75 | ns
Ve=l1Vto 13V | 70 = [ MAz
maximum f CP; Vcc=1.4V to 1.6V 110 - MHz
frequency max see Figure 5 Vce=1.65V t01.95V | 120 - MHz
Vee=23V1t027V | 170 = [ MAz
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\ \ | Vec=30Vto36V [ 190 | - | - | MHz
C_=5pF, 10pF, 15pF and 30pF
Vce=1.1V to 1.3V 1.2 - ns
_ Vec=14Vio 1.6V | 0.6 - ns
D;Zﬁgt'r'f;’ V=165V 10 1.95V | 05 B
Vcc=2.3V 10 2.7V 0.4 - ns
set-up time t Vcce=3.0V to 3.6V 0.4 - ns
Vce=1.1V to 1.3V 1.2 - ns
. Vce=1.4V to 1.6V 0.7 - ns
Dstec; (F:IF;L';S\Q’ V=165V 0 L95V | 0.7 B
Vcc=2.3V 10 2.7V 0.7 - ns
Vcce=3.0V to 3.6V 0.8 - ns
Vce=1.1V to 1.3V 0.5 - ns
_ Vce=1.4V to 1.6V 0.2 - ns
hold time t Se[e) ,t:‘i’gifé s | Vec=L65V10195V | 01 B
Vcce=2.3V t0 2.7V 0.1 - ns
Vcc=3.0V to 3.6V 0.1 = ns
Vce=1.1V to 1.3V -0.9 - ns
_ Vce=1.4V to 1.6V -0.6 - ns
oo Ei'gu;re 5 Vce=1.65Vt01.95V | -0.4 - ns
Vce=2.3V to 2.7V -0.1 - ns
recovery ¢ Vcc=3.0V to 3.6V -0.1 - ns
time rec Vee=1.1V to 1.3V -0.3 - ns
_ Vcc=1.4V to 1.6V -0.1 - ns
SD V=165V 101.95V | 0 - ns
see Figure 6 V=23V 1027V | 01 - ns
Vcc=3.0V to 3.6V 0.1 - ns
Vee=1.1V to 1.3V 2.7 - ns
CP HIGH or Vcc=1.4V to 1.6V 15 - ns
LOW,; Vcc=1.65V to 1.95V 1.6 - ns
see Figure 5 Vce=2.3V to 2.7V 1.7 - ns
. Vcce=3.0V to 3.6V 1.9 - ns
pulse width | tw Vee=L1Vto13V | 115 - ns
_ _ Vce=1.4V to 1.6V 6.4 - ns
SDor RDLOW: ™\;0 —165v 10 1.95V | 5.0 - ns
see Figure 6 Vee=23V1027V | 35 - ns
Vcce=3.0V to 3.6V 2.8 - ns
Note:
[1] All typical values are measured at nominal Vec.
[2] tpq is the same as tpi and tpp.
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ll Wuxi I-CORE Electronics Co., Ltd.

4. Testing Circuit
4.1, AC Testing Circuit
VEXT
Vcc

5kQ

Vi Vo

i DUT J_
RT CL } RL
S
Definitions for test circuit:
R, =Load resistance.
C_=Load capacitance including jig and probe capacitance.
Rr=Termination resistance.
Vexr=External voltage for measuring switching times.
Figure 4. Test circuit for measuring switching times

4.2, Test Data

Supply voltage Load VexT
Vce CL R torrs teHe | tpzhs Pz | Tz, tpLz
0.8V to 3.6V 5pF, 10pF, 15pF and 30pF | 5kQ or IMQ open GND 2%V ¢
Note:

[1] For measuring enable and disable times R =5kQ
For measuring propagation delays, setup and hold times and pulse width R =1MQ.
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4.3, AC Testing Waveforms

Vi
CP input ZZVM
GND

— 1/fmax ——

Vi
D input VM
GND
— th L — thi«—

~—tsu — tsu—
— tPHL — tPLH
VOH
Q ouput VM
VoL
VOH
Q ouput VM
VoL
— tPLH —> tPHL

The shaded areas indicate when the input is permitted to change for predictable output performance.
VoL and Vo are typical output voltage levels that occur with the output load.
Figure 5. The clock input (CP) to output (Q, Q ) propagation delays, the data input (D) to clock input (CP)
set-up and hold times and the clock input (CP) pulse width and maximum frequency
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VI

CP input /ZVM
GND
—» «—trec
VI_\
SD input VM
\ —»  =—trec
GND
~— tw—- - W
Vi Z
RD input \\ ]
GND
— ~—tPLH —> = tPHL
VOH
Q ouput VM
VoL
VOH
Q ouput VM
VoL
— ‘H'[PHL —> [~ tPLH

VoL and Voy are typical output voltage levels that occur with the output load.
Figure 6. The set input (SD ) and reset input (RD') to output (Q, Q ) propagation delays, the set input (SD)
and reset input (RD ) pulse widths and the reset input (RD ) to clock input (CP) recovery time

4.4, Measurement points

Supply voltage Output Input
Vce Vwm Vwm Vi L=t
0.8V to 3.6V 0.5V ¢ 0.5%Vcc Ve <3.0ns
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Tab: 835-12-B4 Number:AiP74AUP1G74-AX-LJ-1001EN

5. Package Information
5.1, TSSOP8

JHHE
ﬂ A1 ;

e op
Dimensions (mm)
Symbol Min. Max.
A - 1.10
Al 0 0.15
A2 0.75 0.95
A3 0.25
bp 0.22 0.38
C 0.08 0.18
2.90 3.10
E 2.90 3.10
HE 3.90 4.10
L 0.50
Lp 0.33 0.47
e 0.65
0.35 0.70
0 0< 8°
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5.2, VSSOP8
SE—'Y i
z—{ 4 L 5 A2 — _\_ﬁ] =[@]4]
o = 7
NESHEEE [=
,/-- --\', - DETIAL £
NV v (B \/ \
1 i — —
\ I I ' [—
' A — fl 3‘
- = = AN
TOP WVIEW SIDE VIEW
’ ;
=== [\ A T
skl ="
L L L L \ 7_‘| \ A
AN |
75 ~ - ) \_/[| e
e T NOTES
) DETIAL Z
SIDE VIEW D2 ATTA
20 DE
Dimensions (mm)
Symbol -

y Min. Max.
A - 1.00
Al 0.00 0.15
A2 0.60 0.85
A3 0.12
Q 0.19 0.21
b 0.17 0.27
c 0.08 0.23
D 1.90 2.10
E 2.20 2.40
HE 3.00 3.20
HE1 3.00 3.40
e 0.50
L 0.40
L1 0.15 0.40
Y 0.10
Z 0.10 0.40
0 0 8<°
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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 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.
6.2. 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. I1-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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