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1. General Description
The CD40174 is a hex edge-triggered D-type flip-flop.

Features:

® Supply voltage range:3V to 15V

® Temperature range:-40°C to +125°C
® Packaging information: DIP16/SOP16

Ordering Information:
Tube packing specifications:

Packaging | Marking | Tybe | Boxed tube | Boxed

form code quantity | quantity quantity. Notes

Part number

Dimensions of

25 40 1000 plastic enclosure:
PCS/tube | tube/bex PCS/box | 19.0mmx6.4mm
Pin spacing:2.54mm

CD40174BE(LX) DIP16 |CD40174BE

Reel packing specifications:

Packaging Marking Reel Boxed reel

. . Notes
form code quantity quantity

Part number

Dimensions of
plastic enclosure:
10.0mmx3.9mm
Pin spacing:1.27mm

CD40174BM(LX) SOP16 CD40174BM | 4000PCS/reel | 8000PCS/box

Note: If the physical information‘is inconsistent with the ordering information, please refer to the actual
product.
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2~ Block Diagram And Pin Description
2.1. Block Diagram

Do D, D, Ds
L4 D L L L
FF1 FF2 | e FF 5 FF 6
O L [ <
Co
CP

O0 Ol O4

Figure 1. Functional diagram

2.2 Pin Configurations

MR[1 © 16] Voo
Oy | 27 15| Os
D¢ 3 14/ Ds
Dil 4 13| Dy
Oy 5" 12| O,
D6 11/ Ds
OzE Eog
VssE ECP

Figure 2. Pin configurations

Os
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2.3. Pin Description

Pin No. Pin Name Description
1 MR clock input
2 Oo buffered output
3 Do data input
4 D, data input
5 o] buffered output
6 D, data input
7 0, buffered output
8 Vss ground supply voltage
9 CpP clock input
10 03 buffered output
11 D3 data input
12 Oy buffered output
13 D, data input
14 Ds data input
15 Os buffered output
16 Vbp supply voltage
2.4, Function Table
Input Output
CP D MR o
t H H H
t le H L
! X H no change
X X L L
Note: H=HIGH voltage level; L=LOW voltage level. X=state is immaterial.
3. ElectricalkParameter
3.1, Absolute Maximum Ratings
(\Voltages are referencedito Vss (ground=0V), unless otherwise specified.)
Parameter Symbol Conditions Min. Max. Unit
supply voltage Vbp - -0.5 +18 \Y
input voltage V| all inputs -0.5 Vpp+0.5 \Y
DC inputcurrent lik any one input - +10 mA
storage temperature Tsig - -65 +150 °Cc
. DIP 245 o
soldering temperature TL 10s Sop 260 C
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3.2. Recommended Operating Conditions
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
supply voltage Vop - 3 - 15 \Y/
ambient temperature Tamb in free air -40 - +125 °C
3.3. Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamp=-40°C to +85°C, voltages are referenced to Vss (ground=0V), unless otherwise specified.)
Parameter Symbol Vb Conditions Min. | Typ. | Max. | Unit
level 5V - 35 - - Vv
HIGH-leve Vi 10V : T A4 v
input voltage
15V - 11 - - \Y,
OW-level 5V - - - 15 \Y/
LOW-leve Vi 10V - - : 3 | Vv
input voltage
15V - - - 4 Vv
HIGHlevel 5V [lo|<1uA 4.95 : - Y
GH-leve Vo 10V llo|<1uA 995 | - - ;
output voltage
15V [lo]<1uA 14.95 - - \Y/
L OW-level 5V [lo|]<1UA - - 0.05 \Y/
“IEVe VoL 10V llo|<1uA - - loos | v
output voltage
15V [lo]<1uA - - 0.05 \Y/
5V Vo=4.6VV - - -0.34 | mA
HIGH-level | 5V Vo=2.5V - - -1.3 mA
output current o 10V Vo=9.5V - - | -055| mA
15V Vo=13.5V - - -1.65 mA
level 5V Vo=0.4V 0.34 - - mA
LOW-leve lot 10V Vo=0.5V 046 | - - | mA
output current
15V Vo=1.5V 14 - - mA
input leakage I 15V V=15V or GND - - w2 | ouA
current
5V V=5V or GND; 10=0A - - 75 uA
supply current Iop 10V V=10V or GND; 1o=0A - - 15 uA
15V V=15V or GND; 1o=0A - - 30 uA
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3.3.2. DC Characteristics 2

(Tamp=-40°C to +125°C, voltages are referenced to Vss (ground=0V), unless otherwise specified.)

Parameter Symbol Vop Conditions Min. | Typ. | Max. | Unit
GH-level 5V - 35 - - \Y/
HIGH-leve Vi 10V - 7 - - v
input voltage
15V - 11 - - \V
level 5V - - - 1.5 \Y/
.LOW— eve Vi 10V _ . . 3 \V/
input voltage
15V - - - 4 \Y
HIGH-level 5V [lo|<1uA 4.95 - - \Y/
“leve Vo 10V llo|<1uA 995 | - - ;
output voltage
15V [lo|<1uA 14.95 - - \Y/
L OW-level 5V [lo|<1uA - - 0.05 \Y/
“IeVe VoL 10V llo|<1uA - 005 | Vv
output voltage
15V [lo]<1uA - - 0.05 V
5V Vo=4.6V - - -0.3 mA
HIGH-level | 5V Vo=2.5V - - -1.15 | mA
output current o 10V Vo=9.5V - - -045 | mA
15V Vo=13.5V - - -14 mA
level 5V Vo=0.4V 0:29 - - mA
LOW-leve lot 10V V=05V 038 | - = | mA
output current
15V Vo=1.5V 1.2 - - mA
input leakage ! 15V V=15V or GND - - | x4 | uA
current
5V Vi=5\V.or GND; Io=0A - - 7.5 uA
supply current Iop 10V V=10V or GND; 1o=0A - - 15 uA
15V V=15V or GND; 1o=0A - - 30 uA
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3.3.3v AC Characteristics 1
(Tamb=-40°C to +85°C, Vss=0V, unless otherwise specified.)

Parameter Symbol Vop Conditions Min. | Typ. | Max. | Unit
. 5V - 75 155 ns
Propagaton delay | ¢t | 10V SeiPFtiZﬁQ . ~ |30 | 65 | ns
15v - 20 45 ns
MR to Qn HIGH to SV _ - | 8 |15 | ns
LOW propagation thHL 1o0v See Figure 5 - 35 70 ns
delay time 15V - 25 50 ns
5V - 60 120 ns
transition time tTHL, tTLH 10V See Figure 4 - 30 60 ns
15V - 20 40 ns
5V 20 10 - ns
set-up time tu 10V 10 5 - ns
15v 10 5 - ns
5V 10 0 - ns
hold time thold 10V 5 0 - ns
15v 5 0 - ns
o 5V 70 35 - ns
pLI:/IlslglvT|L:ir'::1CII_()(gl\</v twerL 10V See Figure 5 30 15 - ns
15V 20 10 - ns
Min R 5V 70 35 - ns
inimurm twmRL 10V 3% | 15 - ns
pulse width; LOW 15V e 10 - o
Recovery time for oV 45 25 - ns
MR trRMR 10V 20 10 - ns
15V 15 5 - ns
. 5V, - 5 11 - MHZ
Maximum clock frnax 0V - 15 | 30 - | MHZ
pulse frequency
15V - 20 45 - MHZ
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3.3.4, AC Characteristics 2
(Tamp=-40°C to +125°C, Vss=0V, unless otherwise specified.)

Parameter Symbol Vop Conditions Min. | Typ. | Max. | Unit
. 5V - - 186 ns
propag;’z}oen delay foriL, toLs 10V ] e(éPFticg l?rg . i i 78 ns
15V - - 54 ns
MR to Qn HIGH to SV _ - - 210 | ns
LOW propagation tpHL 10V See Figure 5 - - 84 ns
delay time 15V - - 60 ns
5V - - 144 ns
transition time tTHL, tTLH 10V See Figure 4 - - 72 ns
15v - - 43 ns
5V 24 - - ns
set-up time tu 10V 12 - - ns
15v 12 - - ns
5V 12 - - ns
hold time thold 10V 6 - - ns
15v 6 - - ns
o 5V 84 - - ns
pm;gl\rziu dTh?B;\l;V twerL 10V See Figure 5 36 - - ns
15V 24 - - ns
Min R 5V 84 - - ns
inimum twmRrL 10V 45 - - ns
pulse width;LOW 15V 30 - - o
Recovery time for oV >4 - - ns
m trRMR 10V 24 - - ns
15V 18 - - ns
. 5V, - 4 - - MHZ
Maximum clock £ 0V i 12 i i MHzZ
pulse frequency
15V - 16 - - MHZ
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4. Testing Circuit
4.1, AC Testing Circuit
tw
V) ——
. 04— v
negative 90%
pulse Vi Vi
0,
Vss 10%
— tf j-—— — tr -——
— tl’ f—— — tf f-——
Vi +90%
positive / .
pulse / Vu Vi
Vss ~ 10%7 e
tw
V| O———— DUT T@ VEXT
C. I
Figure3. Load circuit
C_ includes probe and jig capacitance.
4.2, Test Data
Supply voltage Input Load VexT
Vb \'/ =1 CL tpLn/tpHL tpLz/tpzL tprz/tezH
5V to 15V Voo <20ns 50pF Open Vop Vss
4.3, AC Testing Waveforms
Vi
input Vi Vi
Vss
" tpHL " ~— tpLH
Vo 90% - + 90%
output Vu Vv
VoL —10% 10%
— <~ trH
Figure 4. Propagation delay, output transition time
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CP INPUT 50%
—tsu— | ~thod - —twepL—
D, INPUT 50% 50%
— — lrvr
MR INPUT 50% L 50%
—twmrL—

Figure 5. Waveforms showing minimum pulse widths for CP anddMR ;MR to CP recovery time, and
set-up time and hold time for Dn to CP. Set-up and hold times are shown asipositive values but may be
specified as negative values.

4.4, Measurement Points

Supply voltage Input Output
Vb Vwm Vm Vx Vy
5V to 15V 0.5xVpp O.SXVDD 0.1xVpp 0.9xVpp
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5. Package Information
5.1. DIP16

| T L=
|

U | 1 I
I i
\/u

el L] L :

eB
D \
o
D m
O
T LT
2023/12/A Dimensions In Millimeters
Symbol Min Max
A2 3.20 3.60
Al 0.51 —
A 3.60 5.33
L 3.00 —
b 0.36 0.56
Bl 1.52
D 18.80 19.94
E1 6.20 6.60
e 2.54
c 0.20 0.36
eB 7.62 9.30
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5.2. SOP16
A : \
i M M i W e D W K —
| S
6 J
AT A2

]

2023/12/A Dimensions In Millimeters
Symbol Min. Max.
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. Statements And Notes

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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