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Features

e 50 kQ maximum switch on resistance

® On or off chip clock

®  On-chip row pull-up devices

® 2 key roll-over

o Key bounce elimination with single capacitor

o Last key register at outputs

e 3-STATE output LPTTL compatible SOP-20W
o Wide supply range: 3V to 15V

® Low power consumption

DIP-18
Ordering Information

DEVICE Package Type MARKING Packing Packing Qty
74C922WN DIP-18 74C922W TUBE 800pcs/box
74C922WM/TR SOP-20W 74C922W REEL 2000pcs/reel
74C922WM SOP-20W 74C922W TUBE 35pcs/tube
74C923WN DIP-20 74C923W TUBE 720pcs/box
74C923WM/TR SOP-20W 74C923W REEL 2000pcs/reel
74C923WM SOP-20W 74C923W TUBE 35pcs/tube
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General Description

The 74C922 and 74C923 CMOS key encoders provide all the necessary logic to fully encode an array of SPST
switches. The keyboard scan can be implemented by either an external clock or external capacitor. These
encoders also have on-chip pull-up devices which permit switches with up to 50 kQ on resistance to be used.
No diodes in the switch array are needed to eliminate ghost switches. The internal debounce circuit needs only
a single external capacitor and can be defeated by omitting the capacitor. A Data Available output goes to a
high level when a valid keyboard entry has been made. The Data Available output returns to a low level when
the entered key is released, even if another key is depressed. The Data Available will return high to indicate
acceptance of the new key after a normal debounce period; this two-key roll-over is provided between any two
switches.

An internal register remembers the last key pressed even after the key is released. The 3-STATE outputs
provide for easy expansion and bus operation and are LPTTL compatible.

Connection Diagrams
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DIP-18 74C922N
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ROW Y1 —1 20 b= Vee
ROW Y2 =] 2 19 |= DATA OUT A
ROW Y3 =13 18 = DATA OUT B
ROW Y4 =] & 17 |~ DATA OUT ¢
NG —5 16 = DATA OUT D
0SCILLATOR —{ 6 15 f= Ne
KEYBOUNCE MASK — 7 14 |~ OUTPUT ENABLE
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COLUMN X3 — 9 12 |~ COLUMN X1
GND —{ 10 11 |~ cOLUMN x2

SOP-20W 74C922WM
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Truth Tables

(Pins 0 through 11)
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SOP-20W/DIP-20 74C923

Switch 0 1 2 3 4 5 6 7 8 9 10 11
Position Y1,X1Y1,X2Y1,X3Y1,X4Y2,X1Y2,X2Y2,X3Y2,X4Y3,X1Y3,X2Y3,X3Y3,X4
D
A A 0 1 0 1 0 1 0 1 0 1 0 1
T B 0 0 1 1 0 0 1 1 0 0 1 1
A Cc 0 0 0 0 1 1 1 1 0 0 0 0
(o) D 0 0 0 0 0 0 0 0 1 1 1 1
U E (Note 1) 0 0 0 0 0 0 0 0 0 0 0 0
T
(Pins 12 through 19)
Switch Position 12 13 14 15 16 17 18 19
Y4,X1 Y4,X2 Y4, X3 Y4,X4 Y5Note!) X1 y5(Notel) X2 y5(Notel) X3 y5(Notel) X4
D
A A 0 1 0 1 0 1 0 1
T B 0 0 1 1 0 0 1 1
A Cc 1 1 1 1 0 0 0 0
(o) D 1 1 1 1 0 0 0 0
U E (Note 1) 0 0 0 0 1 1 1 1
T
Note 1: Omit for 74C922
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Block Diagram
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Absolute Maximum Ratings
Characteristic Symbol Value Unit
Voltage at Any Pin vcce 0.3 \%
Operating free-air temperature Ta -40 to 85 C
Storage Temperature Range Tste -65to 150 T
Dual-In-Li P 700 W
Power Dissipation (P D) yern-ine = M
Small Outline Po 500 mwW
Operating VCC Range Vce 3to 15 Y,
Lead Temperature(Soldering, 10 seconds) T 260 C

Note 2: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed.
Except for “Operating Temperature Range” they are not meant to imply that the devices should be operated at these limits.

The table of “Electrical Characteristics” provides conditions for actual device operation.

http://www.hgsemi.com.cn VER:V1.3

4715


http://www.hgsemi.com.cn/

HGSEMi

HuaGuan Semiconductor

74C922/74C923

Dc Electrical Characteristics

Min/Max limits apply across temperature range unless otherwise specified

Symbol Parameter Conditions Min Typ Max | Units
CMOS TO CMOS
Positive-Going Threshold VCC =5V, lIN = 0.7 mA 3.0 3.6 4.3
VT Voltageat Osc and KBM VCC = 10V, IIN = 1.4 mA 6.0 6.8 8.6 \%
Inputs VCC =15V, IIN= 2.1 mA 9.0 10 12.9
Negative-Going Threshold VCC =5V, IIN = 0.7 mA 0.7 1.4 2.0
VT Voltageat Osc and KBM VCcC = 10V, IIN = 1.4 mA 1.4 3.2 4.0 \Y
Inputs VCC = 15V, IIN =2 2.1 mA 2.1 5 6.0
Caaw VCC = 5V 3.5 4.5
VNG | S Yo, | VOO = TV o | o v
P PUS 1 viee = 15v 125 | 13.5
| aas VCC = 5V 0.5 1.5
VING) | 2005t Osc e Ko imputs | VCC = 10V 2|
P PUS 1 Voo = 15v 1.5 2.5
Row Pull-Up Current at Y1, | ~.CC =3V:VIN=0.1VCC 2 -
'™ | \V2.v3, Y4 and Y5 Inputs | VCC =10V 10 20 HA
Y3, pu VCe = 15V -22 -45
VCC = 5V, 10 =- 10pA 4.5
VOUT(1)| Logical “1” Output Voltage Vcc = 10V, 10 =- 10pA 9 \%
Vcc = 15V, 10 =- 10pA 13.5
VCC = 5V, 10 = 10pA 0.5
VOUT(0)| Logical “0” Output Voltage Vcc = 10V, 10 = 10pA 1 \%
Vce = 15V, 10 = 10pA 1.5
R . VCccC = 5V,VO = 0.5V 500 1400
Ron | Sanen | Voo = 00 = 1 o0 | 700
U P Vce = 15V, Vo = 1.5V 200 500
Supply Current VGG = &V 0.55 11
lcc OSZ‘;&’OV oo Y low) VCC = 10V 1.1 1.9 mA
’ VCC = 15V 1.7 2.6
Logical “1” Input Current
I - =
IN(1) at Output Enable VccC = 15V, VIN = 15V 0.005 1.0 MA
Logical “0” Input Current
I - =
IN(O) at Output Enable Vce = 15V, VIN = 0V 1.0 0.005 MA
CMOS/LPTTL INTERFACE
VIN(1) | Except Osc and KBM Inputs | VCC = 4.75V Vce-1.5 \Y
VIN(0) | Except Osc and KBM Inputs | VCC = 4.75V 0.8 \%
IO = 360uA
VOUT(1)| Logical “1” Output Voltage VCC = 4.75V
24 \%
I0 = 360pA
10 = 360 pA
VOUT(0)| Logical “0” Output Voltage VCC =4.75V
0.4 \%
I0 = 360pA
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DC Electrical Characteristics (Continued)

Symbol Parameter Conditions Min T Max | Units
y yp
OUTPUT DRIVE (See Family Characteristics Data Sheet) (Short Circuit Current)
Output Source Current VCC =5V,VOUT =0V,
ISOURCE (P-Channel) Ta = 25°C -1.75 -3.3 mA
| Output Source Current Vcc = 10V, VOoUT = 0V, 8 15 mA
SOURCE | (p_Channel) TA=25C
Output Sink Current Vce =5V, VouT = Vee,
|
SINK (N-Channel) TA = 25C 1.75 3.6 mA
| Output Sink Current Vcce = 10V, VouT = VCG, 8 16 mA
SINK | (N-Channel) TA=25C
AC Electrical Characteristics(Note 3)
TA = 25°C, CL= 50 pF, unless otherwise noted
Symbol | Parameter Conditions Min Typ Max Units
Propagation Delay Time to \C/JIC_;; fOSS/F (Figure 1) 60 150
tpdo, t ical “0” ical “1” -
pd0, tpd1 ]Ic_rcc))?rlcglAO or Logical “1 VCC = 10V 35 80 ns
T VCC =15V 25 60
. ) RL = 10k, CL = 10pF (Figure 2)
Propagation Delay Time from _ _
toH. t1H | Logical “0” or Logical “1” VCC =5V, RL = 10k 80 200 ns
into High Impedance State VCC =10V, CL =10 pF65150ns
ghime VCC = 15V 50 | 110
Propagation Delay Time fromHigh CIC_;: 10:\’/C|;_L=-5100pk|: (Figure 2) 100 250
tHO, tH1 | Impedance State to a Logical “0” ’ ns
or Loaical “1” VCC =10V, CL =50 pF 55 125
g VCC = 15V 40 90
CIN Input Capacitance Any Input (Note 4) 5 7.5 pF
COUT | 3-STATE Output Capacitance Any Output (Note 4) 10 pF

Note 3: AC Parameters are guaranteed by DC correlated testing.
Note 4: Capacitance is guaranteed by periodic testing.
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Switching Time Waveforms
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Typical Performance Characteristics

[ HGSEMi

Typical Iy, vs Viy at Any Y Input Typical Ry, vs Voyt at Any X Output
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Typical Applications

Synchronous Handshake(74C922)
Synchronous Data Entry Onto Bus(74C922)
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The keyboard may be synchronously scanned by omitting the capacitor at

osc. and driving osc. directly if the system clock rate is lower than 10 kHz
key is released.

:-TE[:

Oufputs are enabled when valid entry is made and go into 3-STATE when

The keyboard may be synchronously scanned by omitting the capacitor at
osc. and driving osc. directly if the system clock rate is lower than 10 kHz
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Asynchronous Data Entry Onto Bus (74C922)

Expansion to 32 Key Encoder (74C922)
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Outputs are in 3-STATE until key is pressed, then data is placed on bus. When key is released, outputs return to 3-STATE.
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Theory of Operation

The 74C922/74C923 Keyboard Encoders implement all the logic necessary to interface a 16 or 20 SPST key
switch matrix to a digital system. The encoder will con vert a key switch closer to a 4(74C922) or 5(74C923) bit
nibble. The designer can control both the keyboard scan rate and the key debounce period by alter ing the
oscillator capacitor, COSE, and the key bounce mask capacitor, CMSK . Thus, the 74C922/74C923’s
performance can be optimized for many keyboards.

The keyboard encoders connect to a switch matrix that is 4 rows by 4 columns (74C922) or 5 rows by 4
columns (74C923). When no keys are depressed, the row inputs are pulled high by internal pull-ups and the
column outputs sequentially output a logic “0”. These outputs are open drain and are therefore low for 25% of
the time and other wise off. The column scan rate is controlled by the oscilla tor input, which consists of a
Schmitt trigger oscillator, a 2- bit counter, and a 2—4-bit decoder.

When a key is depressed, key 0, for example, nothing will happen when the X1 input is off, since Y1 will remain
high. When the X1 column is scanned, X1 goes low and Y1 will go low. This disables the counter and keeps X1
low. Y1going low also initiates the key bounce circuit timing and locks out the other Y inputs. The key code to
be output is a combination of the frozen counter value and the decoded Y inputs. Once the key bounce circuit
times out, the data is latched, and the Data Available (DAV) output goes high.

If, during the key closure the switch bounces, Y1 input will go high again, restarting the scan and resetting the
key bounce circuitry. The key may bounce several times, but as soon as the switch stays low for a debounce
period, the closure is assumed valid and the data is latched.

A key may also bounce when it is released. To ensure that the encoder does not recognize this bounce as
another key closure, the debounce circuit must time out before another closure is recognized.

The two-key roll-over feature can be illustrated by assuming a key is depressed, and then a second key is
depressed. Since all scanning has stopped, and all other Y inputs are disabled, the second key is not
recognized until the first key is lifted and the key bounce circuitry has reset. The output latches feed 3-STATE,
which is enabled when the Output Enable (OE) input is taken low.
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Physical Dimensions
DIP-18
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Dimensions In Millimeters(DIP-18)
Symbol: A B D D1 E L L1 a (o] d
Min: 6.10 22.24 8.10 7.42 3.10 0.50 3.00 1.50 0.40
2.54 BSC
Max: 6.68 23.24 10.9 7.82 3.55 0.70 3.60 1.55 0.50
SOP-20W
B _Q
T A
iHAAAAAAAN =
T
o O
. :
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|  HHBEHBEHHEHS oLl o2
o] e
Dimensions In Millimeters(SOP-20W)
Symbol: A A1 B C C1 D Q a b
Min: 2.10 0.05 12.50 10.21 7.40 0.45 0° 0.35
1.27 BSC
Max: 2.50 0.25 13.00 10.61 7.60 1.25 8° 0.45
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Physical Dimensions
DIP-20
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Dimensions In Millimeters(DIP-20)

Symbol: A B D D1 E L L1 a c d
Min: 6.10 24.95 8.10 7.42 3.10 0.50 3.00 1.50 0.40
2.54 BSC
Max: 6.68 26.55 10.9 7.82 3.55 0.70 3.60 1.55 0.50
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Revision History

I:IEJ\:IIISBIS: DATE REVISION PAGE
V1.0 2015-8 |New 1-15
V1.1 2023-8 |Update encapsulation type. Updated DIP-18. DIP-20 dimension 1. 12, 13
V1.2 2024-11 |Update packages model SOP-20W. Update Lead Temperature 1. 4
V1.3 2025-9 |Update important statements 15
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IMPORTANT STATEMENT:

Huaguan Semiconductor reserves the right to change products and services offered without prior notice. Customers should obtain the latest relevant

information before placing orders and verify that such information is current and complete. Huaguan Semiconductor assumes no responsibility or liability for
altered documents.

Customers are responsible for complying with safety standards and implementing safety measures when using Huaguan Semiconductor products in system
design and end-product manufacturing. You assume full responsibility for: selecting the appropriate Huaguan Semiconductor products for your application;
designing, validating, and testing your application; and ensuring that your application complies with applicable standards and all other safety, security, or other
requirements. This is to prevent potential risks that may lead to personal injury or property damage.

Huaguan Semiconductor products are not approved for use in life support, military, aerospace, or other high-risk applications. Huaguan products are neither
intended nor warranted for use in such systems or equipment. Any failure or malfunction may lead to personal injury or severe property damage. Such
applications are deemed "Unsafe Use." Unsafe Use includes, but is not limited to: surgical and medical equipment, nuclear energy control equipment, aircraft or
spacecraft instruments, control or operation of vehicle power, braking, or safety systems, traffic signal instruments, all types of safety devices, and any other
applications intended to support or sustain life. Huaguan Semiconductor shall not be liable for consequences resulting from Unsafe Use in these fields. Users
must independently evaluate and assume all risks. Any issues, liabilities, or losses arising from the use of products beyond their approved applications shall be
solely bome by the user. Users may not claim any compensation from Huaguan Semiconductor based on these terms. If any third party claims against Huaguan
Semiconductor due to such Unsafe Use, the user shall compensate Huaguan Semiconductor for all resulting damages and liabilities.

Huaguan Semiconductor provides technical and reliability data (including datasheets), design resources (including reference designs), application or other
design advice, web tools, safety information, and other resources for its semiconductor products. However, no guarantee is made that these resources are free
from defects, and no express or implied warranties are provided. The use of testing and other quality control techniques is limited to Huaguan Semiconductor’s
quality assurance scope. Not all parameters of each device are tested.

Huaguan Semiconductor’s documentation authorizes you to use these resources only for developing applications related to the products described herein.
You are not granted rights to any other intellectual property of Huaguan Semiconductor or any third party. Any other reproduction or display of these resources is
strictly prohibited. You shall fully indemnify Huaguan Semiconductor and its agents against any claims, damages, costs, losses, and liabilities arising from your
use of these resources. Huaguan Semiconductor shall not be held responsible.
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