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AW9617 Level Translating Fm+ I2C Bus Repeater 

Features 

⚫ Two-channel bidirectional I2C buffer 

⚫ Support for Standard-Mode, Fast-mode, and 

Fast-mode+ I2C Operation 

⚫ Operating supply voltage range of 0.8V to 5.5V 

on A Side 

⚫ Operating supply voltage range of 2.2V to 5.5V 

on B-Side 

⚫ Voltage-level translation from 0.8V to 5.5V and 

2.2V to 5.5V 

⚫ Active-High repeater-enable input 

⚫ Open-drain I2C I/O 

⚫ 5.5V tolerant I2C and enable pins 

⚫ Latching free operation 

⚫ Powered-off high-impedance I2C bus pins 

⚫ Support for clock stretching and multiple master 

arbitration across the device 

⚫ Operation temperature range: -40°C~105°C 

⚫ MSOP-8L package 

 

Applications 

⚫ Servers 

⚫ Routers (Telecom Switching Equipment) 

⚫ Industrial Equipment 

⚫ Products with Many I2C Slaves and/or Long PCB 

Traces 

 

 General Description 

The AW9617 is a CMOS dual bidirectional buffer 

intended for I2C bus and SMBus systems. The 

device provides bidirectional voltage-level 

translation (up-translation and down-translation) 

between low voltages (down to 0.8V) and higher 

voltages (2.2V to 5.5V) in mixed-mode applications. 

This device enables I2C and similar bus systems to 

be extended, without degradation of performance 

even during level shifting. 

The AW9617 buffers both the serial data (SDA) and 

the serial clock (SCL) signals on the I2C bus, 

allowing two buses of 550pF at 1MHz or up to 

4000pF at lower speeds. This device can also be 

used to separate two halves of a bus for voltage and 

capacitance. 

Typical Application Circuit 

AW9617SDAA

SCLA

EN

SDAB

SCLB

VCCA VCCB

I
2
C or SMBus master

I
2
C slave devices

VCCA VCCB

  

Figure 1  AW9617 Simplified Application Circuit 
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Pin Configuration And Top Mark 
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Figure 2  Pin Configuration and Marking 

Pin Definition 

Pin No. 
Description 

Name AW9617 

VCCA 1 Port A supply voltage(0.8V~5.5V) 

SCLA 2 Serial clock port A bus 

SDAA 3 Serial data port A bus 

GND 4 Supply ground 

EN 5 Active high repeater enable input 

SDAB 6 Serial data port B bus 

SCLB 7 Serial clock port B bus 

VCCB 8 Port B supply voltage(2.2V~5.5V) 
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Functional Block Diagram 

SDAA

SCLA

EN

GND

SCLB

SDAB

VCCA VCCB

VCCB

Pull-up

resistor

 

Figure 3   Functional Block Diagram 

 

Ordering Information 

Part Number Temperature Package Marking 
Moisture 

Sensitivity Level 

Environmental 

Information 
Delivery Form 

AW9617SPR -40°C~105°C MSOP-8L ND1L MSL1 RoHS+HF 
3000 units/ 

Tape and Reel 

Absolute Maximum Ratings(NOTE1)
  

Parameter Description Range 

VCCB Supply voltage -0.5V to 7V 

VCCA Supply voltage -0.5V to 7V 

VI/O 
Voltage on an input/output pin: Port A and port B; enable 

pin(EN) 
-0.5V to 7V 

IIK Input clamp current SCLA,SDAA,SCLB,SDAB;VI<0 -50mA 

IOK Out clamp current SCLA,SDAA,SCLB,SDAB;VO<0 -50mA 

IO 
Continuous output current ±50mA 

Continuous current through VCC or GND ±100mA 

Tstg Storage temperature -65°C to 150°C 

TJ Max Junction Temperature 
VCC≦3.6V 130°C 

VCC≦5.5V 90°C 
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Parameter Description Range 

ESD(Including 

CDM HBM)(NOTE2) 

HBM ±7kV 

CDM ±1.5kV 

Latch-Up Test condition: JESD78F 
+IT: 450mA 

-IT: -450mA 

NOTE1: Conditions out of those ranges listed in "absolute maximum ratings" may cause permanent damages 
to the device. In spite of the limits above, functional operation conditions of the device should within the ranges 
listed in "recommended operating conditions". Exposure to absolute-maximum-rated conditions for prolonged 
periods may affect device reliability. 

NOTE2: The HBM test method: ESDA/JEDEC JS-001-2023, the CDM test method: ESDA/JEDEC JS-002-
2022. 

 

Recommended Operating Conditions 

Parameter Description Condition Min. Max. Unit 

VCCA
(NOTE3) Supply voltage (NOTE4) 0.8 5.5 V 

VCCB Supply voltage  2.2 5.5 V 

VI/O Input/output voltage SCLA,SDAA,SCLB,SDAB 0 5.5 V 

IOLA Low-level output current SCLA,SDAA  50 mA 

IOLB Low-level output current SCLB,SDAB  50 mA 

TA Operation ambient temperature  -40 105 °C 

NOTE3: VCCA may be as high as 5.5V for overvoltage tolerance but 0.4×VCCA+0.8V≤VCCB for the channels 

to be enabled and functional normally. 

NOTE4: For part to function, 0.4×VCCA must be equal or less than VCCB-0.8V. The voltage on the A port can 
still be up to 5.5V without damage to the pins. 
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Electrical Characteristics 

VCCA=0.8V to 5.5V; VCCB=2.2V to 5.5V; GND=0V; Tamb=-40°C to +105°C; unless otherwise specified. 
Typical values measured with VCCA=0.95V and VCCB=2.5V at 25°C, unless otherwise noted. 

Parameter Test Condition Min. Typ. Max. Unit 

Supplies 

VCCB Supply voltage port B  2.2 - 5.5 V 

VCCA Supply voltage port A  0.8 - 5.5 V 

ICCA Supply current port A 
VCCA=0.95V - - 8 μA 

VCCA=5.5V - - 50 μA 

ICCHB 
Port B high level supply 

current 

VCCB=5.5V; 

SDAn=SCLn=VCCn 
- 1.2 2.5 mA 

ICCLB 
Port B low level supply 

current 

VCCB=5.5V; one SDA 

and one SCL=GND; other 

SDA and SCL open(with 

pull-up resistors) 

- 1.5 2.9 mA 

Input and output SDAB and SCLB 

VIH 
HIGH level input 

voltage 
 

0.7× 

VCCB 
- 5.5 V 

VIL 
LOW Level input 

voltage 
 -0.5 - 0.4 V 

VIK Input clamping voltage II=-18mA -1.2 - -0.3 V 

ILI Input leakage current  VI=5.5V -1 - +1 μA 

IIL 
LOW level input 

current 

SDA: VI=0.2V;  

SCL: VI=0.2V; EN=0V 
- - 10 μA 

VOL 
LOW level output 

voltage 

IOL=150μA; 

VCCB=2.2V(NOTE5) 
0.47 - - V 

IOL=13mA; 

VCCB=2.2V(NOTE6) 
- 0.54 0.6 V 

VOL-VIL 
Difference between 

VOL and VIL 

VOL at IOL=1mA; 

guaranteed by design 
60 90 160 mV 

Cio 
Input/output 

capacitance 

VI=3V or 0V;  

VCCB=3.3V; EN=0 
- 5 10 pF 

VI=3V or 0V; VCC=0V - 5 10 pF 

Input and output SDAA and SCLA 

VIH 
HIGH level input 

voltage 
 

0.7× 

VCCA 
- 5.5 V 

VIL 
LOW Level input 

voltage 
(NOTE7) -0.5 - 

0.25× 

VCCA( 

NOTE8) 

V 

VIK Input clamping voltage II=-18mA -1.2 - -0.3 V 
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Parameter Test Condition Min. Typ. Max. Unit 

ILI Input leakage current  VI=5.5V -1 - +1 μA 

IIL LOW level input current 
SDA: VI=0.2V;  

SCL: VI=0.2V; EN=0V 
- - 10 μA 

VOL 
LOW level output 

voltage 
IOL=13mA; VCCB=2.2V - 0.1 0.2 V 

Cio 
Input/output 

capacitance  

VI=3V or 0V; 

VCCB=3.3V; EN=0 
- 5 10 pF 

VI=3V or 0V; VCC=0V - 5   10 pF 

Enable 

VIH 
HIGH level input 

voltage 
 

0.7× 

VCCB 
- 5.5 V 

VIL 
LOW Level input 

voltage 
 -0.5 - 

0.3× 

VCCB 
V 

IIL(EN) 
LOW Level input 

current on pin EN 
EN:VI=0.2V; VCCB=2.2V -18 -8 -4 μA 

ILI Input leakage current  VI=VCCB -1 - +1 μA 

Cio 
Input/output 

capacitance  
VI=VCCB - 4 - pF 

NOTE5: Pull-up should result in IOL≥150uA. 

NOTE6: Guaranteed by design and characterization. 

NOTE7: VIL for port A with envelope noise must be below 0.3×VCCA for stable performance. 

NOTE8: When VCCA is less than 1V, care is required to make certain that the system ground offset and noise 
are minimized such that there is reasonable difference between the VIL present at the AW9617 A side input 
and the 0.25×VCCA input threshold. 

 

 

 

Dynamic Characteristic 

VCCA = 0.8V to 5.5V(NOTE9); VCCB=2.2V to 5.5V; GND = 0V; Tamb = -40℃ to +105℃; unless otherwise specified. (NOTE10) 

Parameters Test Condition Min. 
Typ( 

NOTE11). 
Max. Unit 

tPLH 
LOW to HIGH propagation 

delay 
Port B to port A -30 -60 -100 ns 

tPLH2 
LOW to HIGH propagation 

delay2 
Port B to port A(NOTE12) 70 85 130 ns 

tPHL 
HIGH to LOW propagation 

delay 
Port B to port A 50 75 150 ns 

tTLH 
LOW to HIGH output 

transition time 
Port A(NOTE13) - 60 - ns 
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Parameters Test Condition Min. 
Typ( 

NOTE11). 
Max. Unit 

SRf Falling slew rate Port A: 0.7×VCCA to 0.3×VCCA 0.02 0.04 0.10 V/ns 

tPLH 
LOW to HIGH propagation 

delay 
Port A to port B(NOTE14) 40 60 100 ns 

tPHL 
HIGH to LOW propagation 

delay 
Port A to port B (NOTE14) 55 80 170 ns 

tTLH 
LOW to HIGH output 

transition time 
Port B (NOTE13) - 60 - ns 

SRf Falling slew rate Port B: 0.7×VCCB to 0.3×VCCB 0.025 0.055 0.09 V/ns 

ten Enable time 
Quiescent-0.3V; EN HIGH to 

enable (NOTE15) 
- - 100 ns 

tdis Disable time 
Quiescent+0.3V; EN LOW to 

enable(NOTE15) 
- - 100 ns 

NOTE9: 0.4×VCCA+0.8 V≤VCCB for the channels to be enabled and function normally. 

NOTE10: Times are specified with loads of 1.35kΩ pull-up resistance and 50pF load capacitance on port A 
and port B, and a falling edge slew rate of 0.05V/ns input signals. Pull-up voltages are VCCA on port A and 
VCCB on port B. 

NOTE11: Typical values were measured with VCCA=0.95V, VCCB=2.5V at Tamb=25℃, unless otherwise 

noted. 

NOTE12: The tPLH2 delay data from port B to port A is measured at 0.45V on port B to 0.5×VCCA on port A. 

NOTE13: The tTLH of the bus is determined by the pull-up resistance (1.35kΩ) and the total capacitance (50pF). 

NOTE14: The proportional delay data from port A to port B is measured at 0.5×VCCA on port A to 0.5×VCCB 
on port B. 

NOTE15: The enable pin, EN, should only change state when the global bus and the repeater port are in an 
idle state. 
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Figure 4  propagation delay and transition times; port B to port A 
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0.5VCCA 0.5VCCA

VCCA
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0.5VCCB
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Figure 5  propagation delay and transition times; port A to port B 

0.45V
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Figure 6  propagation delay 
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Figure 7  enable and disable times 
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PULSE

GENERATOR
DUT

RT

RL

CL

VOVI

VCCA
VCCB

VCCB

RL = load resister; 1.35kΩ on port A and port B.

CL = load capacitance; 50pF.

RT = termination resistance should be equal to ZO of pulse generators.
 

Figure 8  test circuits for open-drain outputs 

 

 

 

 

Typical Characteristics  

   

Figure 9    Port A VOL VS IOL Figure 10 Port B VOL VS IOL 
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Detailed Functional Description 

The AW9617 enables I2C-bus or SMBus translation down to VCCA as low as 0.8V without degradation of 

system performance. The AW9617 contains two bidirectional open-drain buffers specifically designed to 

support up-translation/down-translation between the low voltage (as low as 0.8V) and the high voltage (as high 

as 5.5V) I2C-bus or SMBus. All inputs and I/Os are overvoltage tolerant to 5.5V even when the device is 

unpowered (VCCB and/or VCCA=0V). The AW9617 includes a power-up circuit that keeps the output drivers 

turned off until VCCB is above 2.2V and until after the internal reference circuits have settled ~400us, and the 

VCCA is above 0.8V. VCCB and VCCA can be applied in any sequence at power-up. After power-up and with 

the enable (EN) HIGH, a LOW level on port A (below 0.3VCCA) turns the corresponding port B driver (either 

SDA or SCL) on and drives port B down to about 0.55V. When port A rises above 0.3VCCA, the port B pull-

down driver is turned off and the external pull-up resistor pulls the pin HIGH. When port B falls first and goes 

below 0.4V, the port A driver is turned on and port A pulls down to ~0V. The port A pull-down is not enabled 

unless the port B voltage goes below 0.4V. If the port B low voltage goes below 0.4V, the port B pull-down 

driver is enabled and port B will only be able to rise to 0.55V until port A rises above 0.3VCCA, then port B will 

continue to rise being pulled up by the external pull-up resistor. The VCCA is only used to provide the 

0.35VCCA reference to the port A input comparators and for the power good detect circuit. The AW9617 

includes a VCCA overvoltage disable that turns the channel off if 0.4×VCCA+0.8V>VCCB. The AW9617 logic 

and all I/Os are powered by the VCCB pin. 

Enable 

The EN pin is active HIGH with thresholds referenced to VCCB and an internal pull-up to VCCB that maintains 

the device active unless the user selects to disable the repeater to isolate a badly behaved slave on power-up 

until after the system power-up reset. It should never change state during an I2C-bus operation because 

disabling during a bus operation will hang the bus and enabling part way through a bus cycle could confuse 

the I2C-bus parts being enabled. The enable does not switch the internal reference circuits so the ~400us 

delay is only seen when VCCB comes up. 

The enable pin should only change state when the global bus and the repeater port are inan idle state to 

prevent system failures. 

I2C-bus systems 

As with the standard I2C-bus system, pull-up resistors are required to provide the logic HIGH levels on the 

buffered bus (standard open-collector configuration of the I2C-bus). The size of these pull-up resistors depends 

on the system, but each side of the repeater must have a pull-up resistor. This part designed to work with 

Standard mode, Fast-mode and Fast-mode Plus I2C-bus devices in addition to SMBus devices. Standard mode 

and Fast-mode I2C-bus devices only specify 3mA output drive; this limits the termination current to 3mA in a 

generic I2C-bus system where Standard-mode devices, Fast-mode devices and multiple masters are possible. 

When only Fast-mode Plus devices are used with 30mA at 5V drive strength, then lower value pull-up resistors 

can be used. The B-side RC should not be less than 67.5ns because shorter RCs increase the turnaround 

bounce when the B-side transitions from being externally driven to pulled down by its offset buffer. 
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Application Information 

The AW9617 is 5.5V tolerant, so it does not require any additional circuitry to translate between 0.8V to 5.5V 

bus voltages and 2.2V to 5.5V bus voltages.  

When port A of the AW9617 is pulled LOW by a driver on the I2C-bus, a comparator detects the falling edge 

when it goes below 0.3VCCA and causes the internal driver on port B to turn on, causing port B to pull down 

to about 0.5V. When port B of the AW9617 falls, first a CMOS hysteresis type input detects the falling edge 

and causes the internal driver on port A to turn on and pull the port A pin down to ground. In order to illustrate 

what would be seen in a typical application, refer to Figure 11 and Figure 12. If the bus master in Figure 13 

were to write to the slave through the AW9617, waveforms shown in Figure 11 would be observed on the A 

bus. This looks like a normal I2C-bus transmission except that the HIGH level may be as low as 0.8V, and the 

turn on and turn off of the acknowledge signals are slightly delayed. 

The internal comparator requires that 0.4VCCA be less than or equal to VCCB−0.8V for the device to operate. 

Since A port is 5.5V tolerant, the VCCA can be lowered to support device spectrum while still supporting 5 V 

signals on the A port. 

On the B bus side of the AW9617, the clock and data lines would have a positive offset from ground equal to 

the VOL of the AW9617. After the eighth clock pulse, the data line will be pulled to the VOL of the slave device 

which is very close to ground in this example. At the end of the acknowledge, the level rises only to the LOW 

level set by the driver in the AW9617 for a short delay while the A bus side rises above 0.3VCCA then it 

continues HIGH. It is important to note that any arbitration or clock stretching events require that the LOW level 

on the B bus side at the input of the AW9617 (VIL) be at or below 0.4V to be recognized by the AW9617 and 

then transmitted to the A bus side. 

 

SCL

SDA

9th clock pulse 

acknowledge

 

 

Figure 11 Bus A (0.8 V to 5.5 V bus) waveform 

 

SCL

SDA

9th clock pulse 

acknowledge

VOL of slave

VOL of AW9617

 

Figure 12 Bus B (2.2 V to 5.5 V) waveform 

 

Standard Application 

A typical application of AW9617. In this example, the system master is running on a 3.3V I2C-bus while the 

slave is connected to a 1.2V bus. Both buses run at 1000kHz. Master devices can be placed on either bus.  

The AW9617 is 5.5V tolerant, so it does not require any additional circuitry to translate between 0.8V to 5.5V 

bus voltages and 2.2V to 5.5V bus voltages. 
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AW9617SDAB
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EN

SDAA
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3.3V 1.2V

BUS master

1000kHz
slave 

1000kHz

BUS B BUS A
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1.4kΩ

R2

1.4kΩ

R3

1.4kΩ

R4

VCCB VCCA

C1

0.1μF

C2
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Figure 13 AW9617 Typical Application 

Star Application 

Multiple AW9617s A sides can be connected in a star configuration, allowing all nodes to communicate with 

each other. 

AW9617SDAA
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1000kHz
slave 
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1.4kΩ
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1.4kΩ
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1.4kΩ

R4

AW9617
slave 

1000kHz

1.4kΩ

R5

1.4kΩ

R6

AW9617
slave 

1000kHz

1.4kΩ

R7

1.4kΩ

R8

VCCA VCCB

SDAA

SCLA
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SDAB

SCLB

VCCA VCCB

SDAA

SCLA

EN

SDAB

SCLB

VCCA VCCB

 

Figure 14 AW9617 Typical Star Application 
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Series Application 

Multiple AW9617s can be connected in series as long as the A side is connected to the B side. I2C bus slave 

devices can be connected to any of the bus segments. The number of devices that can be connected in series 

is limited by repeater delay/time-of-flight considerations on the maximum bus speed requirements. 

AW9617SDAA

SCLA

EN

SDAB

SCLB

VCCA VCCB

BUS master

1000kHz

1kΩ

R1

1kΩ

R2

1kΩ

R3

1kΩ

R4

VCCA VCCB

slave 

1000kHz
AW9617SDAA

SCLA

EN

SDAB

SCLB

R5

1kΩ

R6

VCCA VCCB

1kΩ 1kΩ

AW9617SDAA

SCLA

EN

SDAB

SCLB

R7

1kΩ

R8

VCCA VCCB

 

 

Figure 15 AW9617 Typical Series Application 

 

Power Supply Recommendations 

For VCCA, an 0.8V to 5.5V power supply is required. For VCCB, a 2.2V to 5.5V power supply is required. 

VCCB should always be higher than 0.4×VCCA+0.8V.  

Standard decoupling capacitors are recommended. These capacitors typically range from 0.1µF to 1µF, but 

the ideal capacitance depends on the amount of noise from the power supply. 

PCB Layout Consideration 

The recommended decoupling capacitors should be placed as close to the VCCA and VCCB pins of the 

AW9617 as possible. 
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Figure 16 AW9617 Layout Example 
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Tape And Reel Information 

P1

Cavity

B0

W

K0

P0

Q1 Q2

Q3 Q4

Q1 Q2

Q3 Q4

Q1 Q2

Q3 Q4

Q1 Q2

Q3 Q4

Sprocket Holes

User Direction of Feed

Pocket Quadrants

DIMENSIONS AND PIN1 ORIENTATION 

D1

(mm)

D0

(mm)

A0

(mm)

B0

(mm)

K0

(mm)

P0

(mm)

P1

(mm)

P2

(mm)

W

(mm)
Pin1 Quadrant

330 12.4 5.4 3.4 1.4 2 8 4 12 Q1

All dimensions are nominal 

P2

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

TAPE DIMENSIONS

A0：Dimension designed to accommodate the component width

B0：Dimension designed to accommodate the component length

K0：Dimension designed to accommodate the component thickness

W：Overall width of the carrier tape

P0：Pitch between successive cavity centers and sprocket hole

P1：Pitch between successive cavity centers

P2：Pitch between sprocket hole

D1：Reel Diameter

D0：Reel Width

REEL DIMENSIONS

D1

D0

A0

Pin 1

Note：The above picture is for reference only.  Please refer to the value in the table below for the actual size
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Package Description 

3.00±0.10

4.90±0.20

MAX1.10

0.85±0.10 0.05~0.15

6X0.65TYP

8X(0.28~0.36)

1
.9

5
T

Y
P

0.40~0.70

0.15~0.19

0°~8°

Top View

Side View

Side View

  SYMM

      

  SYMM

          

Pin1 CORNER 

3
.0

0
±
0
.1

0

1

4

8

5

Unit: mm

0.95REF
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Land Pattern Data  

  

6X0.65 TYP

5.7 REF

2
.3

5
 R

E
F

8X1.35 TYP

8X0.4TYP

SYMM

  

SYMM

  

0.05 MAX
All AROUND

METAL

SOLDER MASK
OPENING

NON SOLDER MASK DEFINED  SOLDER MASK DEFINED

0.05 MIN
All AROUND

METAL UNDER

SOLDER MASK

OPENING

SOLDER MASK

Unit：mm

1

4

8

5
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Revision History 

Version Date Change Record 

V1.0 May. 2024 Officially released 

V1.1 Jun. 2024 Update the table of Absolute Maximum Ratings 

V1.2 Aug. 2025 Update ICCA test condition 
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Disclaimer 

All trademarks are the property of their respective owners. Information in this document is believed to be 

accurate and reliable. However, Shanghai AWINIC Technology Co., Ltd (AWINIC Technology) does not give 

any representations or warranties, expressed or implied, as to the accuracy or completeness of such 

information and shall have no liability for the consequences of use of such information. 

AWINIC Technology reserves the right to make changes to information published in this document, including 

without limitation specifications and product descriptions, at any time and without notice. Customers shall 

obtain the latest relevant information before placing orders and shall verify that such information is current and 

complete. This document supersedes and replaces all information supplied prior to the publication hereof. 

AWINIC Technology products are not designed, authorized or warranted to be suitable for use in medical, 

military, aircraft, space or life support equipment, nor in applications where failure or malfunction of an AWINIC 

Technology product can reasonably be expected to result in personal injury, death or severe property or 

environmental damage. AWINIC Technology accepts no liability for inclusion and/or use of AWINIC Technology 

products in such equipment or applications and therefore such inclusion and/or use is at the customer’s own 

risk. 

Applications that are described herein for any of these products are for illustrative purposes only. AWINIC 

Technology makes no representation or warranty that such applications will be suitable for the specified use 

without further testing or modification. 

All products are sold subject to the general terms and conditions of commercial sale supplied at the time of 

order acknowledgement. 

Nothing in this document may be interpreted or construed as an offer to sell products that is open for 

acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other 

industrial or intellectual property rights. 

Reproduction of AWINIC information in AWINIC data books or data sheets is permissible only if reproduction 

is without alteration and is accompanied by all associated warranties, conditions, limitations, and notices. 

AWINIC is not responsible or liable for such altered documentation. Information of third parties may be subject 

to additional restrictions. 

Resale of AWINIC components or services with statements different from or beyond the parameters stated by 

AWINIC for that component or service voids all express and any implied warranties for the associated AWINIC 

component or service and is an unfair and deceptive business practice. AWINIC is not responsible or liable for 

any such statements. 
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