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Features Application

® 3-wire serial interface ® Data acquisition systems
® 2.7Vtob5.5Vsingle supply ® Communication systems
® 25 Q onresistance ® Relay replacement

® 0.75 Q on-resistance flatness ® Audio and video switching

® 100 pA leakage currents

® Single 8-to-1 multiplexer CDG738
® Dual 4-to-1 multiplexer CDG739
® Power-on reset

® TTL/CMOS-compatible

® 16-lead TSSOP

Description

The CDG738 and CDG739 are CMOS analog matrix switches with a serially-controlled 3-wire
interface. The CDG738 is an 8-channel matrix switch, while the CDG739 is a dual 4-channel matrix
switch. On resistance is closely matched between switches and very flat over the full signal range.
The CDG738 and CDG739 utilize a 3-wire serial interface that is compatible with SPI™, QSPI™,
MICROWIRE®, and some DSP interface standards. The output of the input shift register, DOUT,
enables a number of these parts to be daisy-chained. On power-up, the internal input shift
register contains all zeros and all switches are in the off state.

Each switch conducts equally well in both directions when on, making these parts suitable for
both multiplexing and demulti-plexing applications. As each switch is turned on or off by a
separate bit, these parts can also be configured as a type of switch array, where any, all, or none
of the eight switches may be closed at any time. The input signal range extends to the supply
rails.
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Product Highlights

1. 3-Wire Serial Interface.

2. Single Supply Operation. The ADG738/ADG739 are fully specified and guaranteed with 3 V

and 5V supply rails.

3. Low On Resistance, 2.5 Q typical.

4. Any configuration of switches may be on or off at any one time.
5. Guaranteed Break-Before-Make Switching Action.

6. Small 16-lead TSSOP Package.

Pin Configurations

sl 1]® 16 |SINC sk | 1 ]| ® 16 | DouT
RESET| 2 15 | DOUT SYNC| 2 15 | GND
DIN| 3 14 | GND DIN| 3 14 | VDD

L2 opg738 '™ sLZ{ opg739 =

s2| 5 12 | s5 soal| 5 12 | s28
3|6 Top view 11 [ se S3AL_6 Top vigw 11 [S3B

sal 7 10 | s7 saal 7 10 | s48
p| 8 9 |ss pal 8 9 | DB

Figure 1. TSSOP16 Pin Configuration
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Pin description

CDG738

CDG738 Description

1 SCLK Serial Clock Input. Data is clocked into the input shift register on the falling edge
of the serial clock input. These devices can accommodate serial input rates of up
to 30 MHz.

2 RESET Active Low Control Input. This pin clears the input register and turns all switches

to the off condition.
3 DIN Serial Data Input. Data is clocked into the 8-bit input register on the falling edge
of the serial clock input.

4,5,6,7 $1,52,53,54 Source. May be an input or output.
8 D Drain. May be an input or output.

9,10,11,12 S8,57,56,S5 Source. May be an input or output

13 Vbp Power Supply Input. These parts can be operated from a supply of 2.7 Vto 5.5 V.
14 GND Ground (0 V) Reference.
15 DOUT Data Output. This allows a number a parts to be daisy-chained. Data is clocked

out of the input shift register on the rising edge of SCLK. This is an open drain
output, which should be pulled to the supply
with an external resistor.

16 SYNC Active Low Control Input. This is the frame synchronization signal for the input
data. When SYNC goes low,itpowers on the SCLK and DIN buffers and the input
shift register is enabled. Data is transferred on the falling edges of the following
clocks. Taking SYNC high updates the switch conditions_______

Pin description
CDG739

CDG739 Description

1 SCLK Serial Clock Input. Data is clocked into the input shift register on the falling edge
of the serial clock
input. These devices can accommodate serial input rates of up to 30 MHz.

2 SYNC Active Low Control Input. This is the frame synchronization signal for the input
data. When SYNC goes low, it powers on the SCLK and DIN buffers and the input
shift register is enabled. Data is transferred on the falling edges of the following
clocks. Taking SYNC high updates the switch conditions______
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3 DIN Serial Data Input. Data is clocked into the 8-bit input register on the falling edge
of the serial clock input.

4,5,6,7 S1A,S2A,S3A,  Source. May be an input or output.
S4A
89 DA,DB Drain. May be an input or output.
10,11,12,13  S4B,S3B,S2B,S = Source. May be an input or output
1B
14 Voo Power Supply Input. These parts can be operated from a supply of 2.7 V to 5.5 V.
15 GND Ground (0 V) Reference.
16 DOUT Data Output. This allows a number a parts to be daisy-chained. Data is clocked

out of the input shift register on the rising edge of SCLK. This is an open drain
output, which should be pulled to the supply with an external resistor.

Functional Block diagramI

S I‘——————— S1A
t : , > DA
:: | S4A
1.
| : : —o0D
1 |
i
I : S1B o‘lﬂi
I
1 | 1 I y DB
1 |
S8 o : \fr‘ S4B Y—L g{‘r A I
[ I T
INPUT SHIFT INPUT SHIFT
REGISTER REGISTER
Ll == ] ]
SDA SCL AO A1 SDA SCL AO A1
Figure 2. CDG738 Figure 3. CDG739
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Absolute Maximum Ratings,

VDD to GND

Analog, Digital Inputs

Peak Current, S or D
Continuous Current, Each S
Continuous Current D, CDG739
Continuous Current D, CDG738
Operating Temperature Range
Storage Temperature Range
Junction Temperature

Lead Temperature, Soldering
ESD

Electrical

CharacteristicsI

-03Vto+7V

-0.3VtoVDD + 0.3Vor30
mA, whichever occurs first
100 mA

30mA

80mA

120mA

-40°C to +85°C
-65°C to +150°C
150°C

As per JEDEC J-STD-020
2kV

Vop = +5V+10%, GND = 0 V. All specifications —40°C to +85°C, unless otherwise noted.

PARAMETER

-40° C to +85° C

Analog Switch
Analog Signal Range
On Resistance (Ron)

On Resistance Match
Between Channels (ARgy)
On Resistance Flatness
(RFLAT(ON))

Leakage Currents

Source Off Leakage Is (Off)

Drain Off Leakage I (Off)

2.5

0.75

0.01

0.01

4.5

04

0.8

1.2

_ Test Conditions
Min | Typ L Mex [ Min Typ Max

0V to Vpp

\Y
Vs=0V to Vpp, Q
ls=10mA;See Figure
6
Vs=0V to Vpp, Q
ls=10mA
Vs=0V to Vpp, Q
ls=10mA

Vpp=+5.5V

Vs=1V/4.5V, nA
Vp=4.5V/1V;See
Figure 8
Vs=1V/4.5V, nA

Vp=4.5V/1V;See
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Figure 8
Channel On Leakage Ip, Is -- + 0.1  -- -- =1 Vs=Vp=1V, or nA
(On) 0.01 4.5V;See Figure 7
DIGITAL Inputs
Input High Voltage, Vinu 2.4 -- - Vv
Input Low Voltage, Vin. -- -- 0.8 Y
Input Current lINL or Iy -- 000 -- -- -- +0.1 Vin=VinL OF Vinu
5 WA
Digital Input Capacitance, - 3 - -- -- - pF
Cin
Logic OUTPUT, SDA
Output Voltage Low, Vo, -- -- -- -- -- 0.4 Isink = 6 MA \Y
Dynamic Characteristics
ton -- 20 -- -- -- 32 R.=300 ns
0,C =35pFVs=3V
torr -- 10 -- -- -- 17 R.=300 ns
Q0,C =35pFVs=3V
Break-Before-Make Time -- 9 -- 1 -- -- R.=30 ns
Delay, tp Q,C =35pFVs=3V;
Charge Injection,Q; -- 3 -- Vs=2.5V; Rs=0Q, pC
C.=1nF;
Off Isolation -- -55 -- R.=50Q, C,=5pF, dB
f=10MHz
-- -75 -- R.=50Q, C,=5pF, dB
f=1MHz
Channel-to-Channel -- -55 -- R.=50Q, C,=5pF, dB
Crosstalk f=10MHz;
-- -75 -- R.=50Q, C,=5pF, dB
f=1MHz;
Bandwidth -3 dB(CDG738) -- 65 -- R.=50Q, C,=5pF; MHz
Bandwidth -3 dB(CDG739) -- 100  -- R.=50Q, C =5pF; MHz
Cs (OFF) -- 13 -- pF
Cp(OFF)-CDG738 -- 85 -- pF
Cp(OFF)-CDG739 -- 42 -- pF
Cp, Cs (On)-CDG728 -- 96 -- pF
Cp, Cs (On)-CDG729 -- 48 -- pF
Power Requirements
Iob -- 10 -- -- -- 20 Vpp=+5.5V, Digital = pA

inputs=0V or 5V
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Vbp = +3 V+10%, GND = 0 V. All specifications -40°C to +85°C, unless otherwise noted.

PARAMETER

Test Conditions
MWW-M

Analog Switch

Analog Signal Range 0V to Vpp \
On Resistance (Ron) -- 6 11 -- -- 12 Vs=0V to Vpp, Q
Is=10mA;See Figure
6
On Resistance Match -- -- -- -- 04 1.2 Vs=0V to Vpp, Q
Between Channels (ARgy) Is=10mA
On Resistance Flatness -- 3.5 -- -- -- -- Vs=0V to Vpp, Q
(RFLAT(ON)) ls=10mA
Leakage Currents Vpp=+3.3V
Source Off Leakage Is (Off)  -- + +0.1  -- -- +0.3 Vs=1V/3V, nA
0.01 Vp=3V/1V;See
Figure 8
Drain Off Leakage I, (Off) -- + +0.1  -- -- +1 Vs=1V/3V, nA
0.01 Vp=3V/1V;See
Figure 8
Channel On Leakage Ip, Is -- + +0.1  -- -- +1 Vs=Vp=1V, or 3V;See nA
(On) 0.01 Figure 7
DIGITAL Input
Input High Voltage, Viyy 2.0 - -- \
Input Low Voltage, Vin -- -- 04 \Y
Input Current IINL or Ijny -- 000 -- -- -- +0.1 Vin=VinL o Vinn
5 WA
Digital Input Capacitance, - 3 - -- -- - pF
CIN
LOGIC OUTPUT, (SDA)
Output Voltage Low, Vg, -- -- -- -- -- 04 lsing = 6 MA
Dynamic Characteristics
ton -- 40 -- -- -- 70 R.=300 ns
0,C =35pFVs=3V
torr -- 14 -- -- -- 25 R.=300 ns
0,C =35pFVs=3V
Break-Before-Make Time -- 12 -- 1 -- -- R.=30 ns
Delay, tp Q0,C =35pFVs=3V;
Charge Injection,Qy; -- +3 -- Vs=2V; Rs=0Q, pC
C.=1nF;
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Off Isolation -- -55 -- R.=50Q, C,=5pF, dB
f=10MHz
-- -75 -- R.=50Q, C,=5pF, dB
f=1MHz
Channel-to-Channel -- -55 -- R.=50Q, C =5pF, dB
Crosstalk f=10MHz;
-- -75 -- R.=50Q, C,=5pF, dB
f=1MHz;
Bandwidth -3 dB(CDG738) -- 65 -- R.=50Q, C,=5pF; MHz
Bandwidth -3 dB(CDG739) -- 100  --
Cs (OFF) -- 13 -- pF
Cp (OFF)-CDG738 -- 85 -- pF
Cp (OFF)-CDG739 42
Cp, Cs (On)-CDG738 -- <[] -- pF
Cp, Cs (On)-CDG739 -- 48 -- pF
Power Requirements
lop - 10 - -- -- 20 Vpp=+3.3V, Digital = pA

inputs=0V or 3.3V

Typical CharacteristicsI

6.0
I [T ]
5.5 CBMG738ATS16 5.5
CBMG739ATS16
5.0 5.0
4.5 VDD=3.3V 45— vDo=\3.3v
4.0 X, 4.0
= —_—
G35 ] C s
g @
g 3.0 — 230
© E— — — I —
725 W S as—— A —
£ 2.0 VD=5V é 2.0 Vbp=5V
c 15 c 1.5
©.0 ©i0
0.5 0.5
90 05 1.0 1.5 20 25 3.0 35 40 45 5.0 99 05 10 1.5 20 25 3.0 35 40 45 50
Drain or Source Voltage(V) Drain or Source Voltage(V)
Figure 4.0n Resistance vs. Vp (Vs)-(CDG738) Figure 5.0n Resistance vs. Vp (Vs)-(CDG739)
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Test CircuitI

(_
Q)
Vs
S D
-6;_ Vs
RON=Vbs/los

Figure 6. On Resistance

Vo

!

Io(ON) IsOFF) | S \\\\\3 D| _lIo(oFF)
®

"1 LT 7L

5 v v

Figure 7. On Leakage Figure 8. Off Leakage
e TTI\ AVAVAVAVAWA
t‘ i
&N * ) jf "
-ty 3
Lg |-

m— N A K Xoe) *

DATA FROM LAST WRITE CYCLE.

Figure 9. 3-Wire Serial Interface Timing Diagram
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Package Outline DimensionsI

TSSOP-16
5.10
5.00
4,90
1|:|6|:| ﬂ |:| |:| |:| ﬁ |:| UNIT:mm
& 6.40
4.40 BSC
4.130
.1
g —
HHH(HGHSEILLH__ ] A )
BSC _ﬂi?
8% Ty [ 20max 548
1834

Figure 10. 16-Lead Outline Package [TSSOP]
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Package/Order ing InformationI

MODEL TEMPERATURE PACKAGE DESCRIPTION PACKAGE OPTION

CDG738ATS16 -40°C~85°C TSSOP-16 Tape and Reel, 3000

CDG739ATS16 -40°C~85°C TSSOP-16 Tape and Reel, 3000

© 2025 CoreadDvices Micro. 12- Chinese version:CDG738 CDG739


http://coreadc.com/en
http://coreadc.com/

	Features
	Application

