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Features
• One CMOS Input

- Any input frequency up to 250 MHz
• Six CMOS Outputs

- Output power supply pins support CMOS 
signal swing from 1.5V to 3.3V

- Output enable/disable
- Output polarity control
- Output drive strength adjustment

• General Features
- SPI or I2C processor interface
- Tiny 5 mm x 5 mm VQFN package

Applications
• CMOS signal fanout up to 250 MHz
• Supports clock, data, or ePPS signals
• Fanout and signal format conversion in a wide 

variety of equipment types

FIGURE 0-1: Functional Block Diagram.
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TO OUR VALUED CUSTOMERS
It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced. 
If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com. We welcome your feedback.

Most Current Data Sheet
To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:

http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page. 
The last character of the literature number is the version number, (e.g., DS30000000A is version A of document DS30000000).

Errata
An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for cur-
rent devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the
revision of silicon and revision of document to which it applies.
To determine if an errata sheet exists for a particular device, please check with one of the following:
• Microchip’s Worldwide Web site; http://www.microchip.com
• Your local Microchip sales office (see last page)
When contacting a sales office, please specify which device, revision of silicon and data sheet (include -literature number) you are
using.

Customer Notification System
Register on our web site at www.microchip.com to receive the most current information on all of our products.

mailto:docerrors@microchip.com
http://www.microchip.com
http://www.microchip.com
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1.0 PIN DIAGRAM
The ZL40255A is packaged in a 5 mm x 5 mm, 32-lead VQFN.

FIGURE 1-1: 32-Lead 5 mm x 5 mm VQFN
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2.0 PIN DESCRIPTIONS
All device inputs and outputs are LVCMOS unless described otherwise. The Type column uses the following symbols: 
I – input, IPU – input with 50 kΩ internal pull-up resistor, O – output, A – analog, P – power supply pin. All GPIO and SPI/
I2C interface pins have Schmitt-trigger inputs and have output drivers that can be disabled (high impedance).

TABLE 2-1: PIN DESCRIPTION
Pin 

Number Pin Name Type Description

8
7

IC1
CAP I

Input Clock Pin, Capacitor Pin
For input signal amplitude >2.5V, connect the signal directly to IC1. For
input signal amplitude ≤2.5V, AC-coupling the signal to IC1 is recom-
mended. Connect the CAP pin to a capacitor (0.1 µF or 0.01 µF) to VSS.
The IC1 and CAP pins are internally biased to approximately 1.3V. Treat
the CAP pin as a sensitive node; minimize stubs; do not connect to any-
thing else.
A differential signal can be connected to IC1 by AC-coupling the POS trace
to IC1 and terminating the signal on the driver side of the coupling cap. 

24
23
20
21
15
14

OC1
OC2
OC3
OC4
OC5
OC6

O

Output Clock Pins
CMOS. Programmable drive strength.
See Table 5-6 for electrical specifications for interfacing to CMOS inputs 
on neighboring devices.

30 RSTN IPU

Reset (Active Low)
When this global asynchronous reset is pulled low, all internal circuitry is 
reset to default values. The device is held in reset as long as RSTN is low. 
See Section 3.5.

26 TEST I/O

Factory Test
On the rising edge of RSTN, the pin behaves as TEST. Factory test mode 
is enabled when TEST is high. For normal operation TEST must be low 
on the rising edge of RSTN.

32 IF0/CSN I/O

Interface Mode 0/SPI Chip Select (Active Low)
Interface Mode: On the rising edge of RSTN, the pin behaves as IF0 and, 
together with IF1, specifies the interface mode for the device. See 
Section 3.1.
SPI Chip Select: After reset, this pin is CSN. When the device is config-
ured as a SPI client, an external SPI host must assert (low) CSN to 
access device registers.

31 SCL/SCLK I/O

I2C Clock/SPI Clock
I2C Clock: When the device is configured as an I2C client, an external I2C 
host must provide the I2C clock signal on the SCL pin. Note that I2C 
requires an external pull-up resistor on this signal. See the I2C specifica-
tion for details.
SPI Clock: When the device is configured as a SPI client, an external SPI 
host must provide the SPI clock signal on SCLK.

1 IF1/MISO I/O

Interface Mode 1/SPI Host-In-Client-Out (MISO)
Interface Mode: On the rising edge of RSTN, the pin behaves as IF1 and, 
together with IF0, specifies the interface mode for the device. See 
Section 3.1.
SPI MISO: After reset, this pin is MISO. When the device is configured as 
a SPI client, the device outputs data to an external SPI host on MISO 
during SPI read transactions.
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2 SDA/MOSI I/O

I2C Data/SPI Host-Out-Client-In (MOSI)
I2C Data: When the device is configured as an I2C client, SDA is the bidi-
rectional data line between the device and an external I2C host. Note that 
I2C requires an external pull-up resistor on this signal. See the I2C specifi-
cation for details.
SPI MOSI: When the device is configured as a SPI client, an external SPI 
host sends commands, addresses, and data to the device on MOSI.

12
13
17
18

AVDD18 P Analog Power Supply. 1.8V ±5%.

22 AVDD33 P Analog Power Supply. 3.3V ±5%.
29 DVDD18 P Digital Power Supply. 1.8V ±5%.
3 DVDD33 P Digital Power Supply. 3.3V ±5%.
25 VDDO1 P Output OC1 and OC2 Power Supply. 1.5V to 3.3V ±5%.
19 VDDO2 P Output OC3 and OC4 Power Supply. 1.5V to 3.3V ±5%.
16 VDDO3 P Output OC5 and OC6 Power Supply. 1.5V to 3.3V ±5%.
9 VDDXO33 P Analog Power Supply. 3.3V ±5%.

27, 28 VSS I/O Ground. 0V.
ePad VSS P Ground. 0V.

4, 5 ,6, 
10, 11 NC -- No Connect. Do not connect anything to these pins.

TABLE 2-1: PIN DESCRIPTION (CONTINUED)
Pin 

Number Pin Name Type Description
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3.0 FUNCTIONAL DESCRIPTION

3.1 Pin-Controlled Automatic Configuration at Reset
The device configuration is determined at reset (i.e. on the rising edge of RSTN) by the signal levels on three device
pins: TEST, IF1/MISO, and IF0/CSN. For these pins, the first name (IF1, IF0) indicates their function when they are
sampled by the rising edge of the RSTN pin. The second name, if any, refers to their function after reset. The values of
these pins are latched into the CFGSR register when RSTN goes high. To ensure the device properly samples the reset
values of these pins, the following guidelines should be followed:
1. Any pull-up or pull-down resistors used to set the value of these pins at reset should be 1 kΩ.
2. RSTN must be asserted at least as long as specified in Section 3.5.
The IF[1:0] pins specify the processor interface mode and the I2C client address.

3.2 Input Signal Enable/Disable
Input clock IC1 is enabled by setting the enable bit in the ICEN register. The power consumed by the IC1 receiver is
shown in Table 5-3. The electrical specifications are listed in Table 5-5.

3.3 Output Clock Configuration
The device has six output clock pins arranged in three pairs: OC1 and OC2, OC3 and OC4, OC5 and OC6.
Using the OCxCR2.OCSF register field, each output pair can be disabled or configured as one or two CMOS outputs.
When an output is disabled, it is high impedance and the output driver is in a low-power state. In CMOS mode, the
second output in the pair can be disabled, in phase, or inverted versus the first output in the pair. The clock to the output
driver can be inverted by setting OCxCR2.POL=1. The output driver can be set to any of four drive strengths using
OCxCR2.DRIVE.
Each output pair has its own power supply pin to allow CMOS signal swing from 1.5V to 3.3V for glueless interfacing to
neighboring components.

3.4 Microprocessor Interface
The device can communicate over a SPI interface or an I2C interface.
Section 3.1 describes reset pin settings required to configure the device for these interfaces.

3.4.1 SPI CLIENT
The device can present a SPI client port on the CSN, SCLK, MOSI, and MISO pins. SPI is a widely used host/client bus
protocol that allows a host and one or more clients to communicate over a serial bus. SPI hosts are typically
microprocessors, ASICs, or FPGAs. Data transfers are always initiated by the host, which also generates the SCLK
signal. The device receives serial data on the MOSI (Host Out Client In) pin and transmits serial data on the MISO (Host
In Client Out) pin. MISO is high impedance except when the device is transmitting data to the bus host.
Bit Order. The register address and all data bytes are transmitted most significant bit first on both MOSI and MISO. 
Clock Polarity and Phase. The device latches data on MOSI on the rising edge of SCLK and updates data on MISO
on the falling edge of SCLK. SCLK does not have to toggle between accesses, i.e., when CSN is high.
Device Selection. Each SPI device has its own chip-select line. To select the device, the bus host drives its CSN pin
low. 
Command and Address. After driving CSN low, the bus host transmits an 8-bit command followed by a 16-bit register
address. The available commands are shown below.

IF1 IF0 Processor Interface
0 0 I2C, client address 10110 00
0 1 I2C, client address 10110 01
1 0 I2C, client address 10110 10
1 1 SPI client
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Read Transactions. After driving CSN low, the bus host transmits the read command followed by the 16-bit address.
The device then responds with the requested data byte on MISO, increments its address counter, and prefetches the
next data byte. If the bus host continues to demand data, the device continues to provide the data on MISO, increment
its address counter, and prefetch the following byte. The read transaction is completed when the bus master drives CSN
high. See Figure 3-1.
Write Transactions. After driving CSN low, the bus host transmits the write command followed by the 16-bit register
address followed by the first data byte to be written. The device receives the first data byte on MOSI, writes it to the
specified register, increments its internal address register, and prepares to receive the next data byte. If the host
continues to transmit, the device continues to write the data received and increment its address counter. The write
transaction is completed when the bus host drives CSN high. See Figure 3-2.
Early Termination of Bus Transactions. The bus host can terminate SPI bus transactions at any time by pulling CSN
high. In response to early terminations, the device resets its SPI interface logic and waits for the start of the next
transaction. If a write transaction is terminated prior to the SCLK edge that latches the least significant bit of a data byte,
the data byte is not written.
Design Option: Wiring MOSI and MISO Together. Because communication between the bus host and the device is
half-duplex, the MOSI and MISO pins can be wired together externally to reduce wire count. To support this option, the
bus host must not drive the MOSI/MISO line when the device is transmitting.
AC Timing. See Table 5-8 and Figure 5-2 for AC timing specifications for the SPI interface.

FIGURE 3-1: SPI Read Transaction Functional Timing.

FIGURE 3-2: SPI Write Transaction Functional Timing.

3.4.2 I2C CLIENT
The device can present a fast-mode (400 kbit/s) I2C client port on the SCL and SDA pins. I2C is a widely used host/
client bus protocol that allows one or more hosts and one or more clients to communicate over a two-wire serial bus.
I2C hosts are typically microprocessors, ASICs, or FPGAs. Data transfers are always initiated by the host, which also
generates the SCL signal. The device is compliant with version 2.1 of the I2C specification.
The I2C interface on the device is a protocol translator from external I2C transactions to internal SPI transactions. This
explains the slightly increased protocol complexity described in the paragraphs that follow. 

TABLE 3-1: SPI COMMANDS
Command Hex Bit Order, Left to Right

Write 0x02 0000 0010
Read 0x03 0000 0011

CS

1 0 2 3 5 4 6 7 8 9 10 22 23 24 25 26 27 28 29 30 31 
SCLK

0 0 0 0 0 0 1 1 15 14 13 1 0 

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 

Command 16 - bit Address

Data Byte 1 Data Byte n 

MOSI 

High ImpedanceMISO 

CS

1 0 2 3 5 4 6 7 8 9 10 22 23 24 25 26 27 28 29 30 31
SCLK 

0 0 0 0 0 0 1 0 15 14 13 1 0 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 
Command 16- bit Address Data Byte 1 Data Byte n 

MOSI 
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Read Transactions. The bus host first does an I2C write to the device. In this transaction, three bytes are written: the
SPI Read command (see Table 3-1), the upper byte of the register address, and the lower byte of the register address.
The bus host then does an I2C read. During each acknowledge (A) bit the device fetches data from the read address
and then increments the read address. The device then transmits the data to the bus host during the next 8 SCL cycles.
The bus host terminates the read with a not-acknowledge (NA) followed by a STOP condition (P). See Figure 3-3. Note:
If the I2C write is separated in time from the I2C read by other I2C transactions, then the device only outputs the data
value from the first address and repeats that same data value after each acknowledge (A) generated by the bus host.
Write Transactions. The bus host does an I2C write to the device. The first three bytes of this transaction are the SPI
Write command (see Table 3-1), the upper byte of the register address, and the lower byte of the register address.
Subsequent bytes are data bytes to be written. After each data byte is received, the device writes the byte to the write
address and then increments the write address. The bus host terminates the write with a STOP condition (P). See
Figure 3-4.
I2C Features Not Supported by the Device. The I2C specification has several optional features that are not supported
by the device. These are: 3.4 Mbit/s high-speed mode (Hs-mode), 10-bit device addressing, general call address,
software reset, and device ID. The device does not hold SCL low to force the host to wait.
I2C Client Address. The device’s 7-bit client address can be pin-configured for any of three values as shown in the
table in Section 3.1.
Bit Order. The I2C specification requires device address, register address, and all data bytes to be transmitted most
significant bit first on the SDA signal. 

Note: As required by the I2C specification, when power is removed from the device, the SDA and SCL pins are
left floating so they don’t obstruct the bus lines.

FIGURE 3-3: I2C Read Transaction Functional Timing.

FIGURE 3-4: I2C Write Transaction Functional Timing.
Note: In Figure 3-3 and Figure 3-4, a STOP condition (P) immediately followed by a START condition (S) can be

replaced by a repeated START condition (Sr) as described in the I2C specification.

3.5 Reset Logic
The device has two reset controls: the RSTN pin and the RST bit in MCR1. The RSTN pin asynchronously resets the
entire device. When the RSTN pin is low, all internal registers are reset to their default values. The RSTN pin must be
asserted once after power-up. At initial power-up, reset should be asserted for at least 1 µs. During operation, the RSTN
assertion time can be as short as 1 µs with one important exception:
• Consider each of these pins: TEST, and IF1/MISO. If (1) the pin could be an output driving high when RSTN is 

asserted, and (2) an external pull-down resistor is used to set the at-reset value of the pin, then RSTN should be 
asserted for 100 milliseconds. 
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P
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NA = not acknowledge (SDA high)
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lower byte A
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client device
addressS

S = START condition
P = STOP condition
A = acknowledge (SDA low)
NA = not acknowledge (SDA high)

R/W A

7 bits

write
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0 (write)

A
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The MCR1.RST bit resets the entire device (except for the microprocessor interface and the RST bit itself), but when
the RST bit is active, the register fields with pin-programmed defaults do not latch their values from, or based on, the
corresponding input pins. Instead these fields are reset to the default values that were latched when the RSTN pin was
last active.

3.6 Power Supply Considerations
Due to the multi-power-supply nature of the device, some I/Os have parasitic diodes between a <3.3V supply and a 3.3V
supply. When ramping power supplies up or down, care must be taken to avoid forward-biasing these diodes because
it could cause latch-up. Two methods are available to prevent this. The first method is to place a Schottky diode external
to the device between the <3.3V supply and the 3.3V supply to force the 3.3V supply to be within one parasitic diode
drop of the <3.3V supply. The second method is to ramp up the 3.3V supply first and then ramp up the <3.3V supply. In
some applications, VDDOx power supply pins can be at other voltages, such as 2.5V or 1.5V. In these applications, the
general solution is to ramp up the supplies in order from highest nominal to lowest nominal voltage.

3.7 Power Supply Decoupling and Layout Recommendations
Application Note ZLAN-594 describes recommended power supply decoupling and layout practices.
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4.0 REGISTER DESCRIPTIONS
The device has an overall address range from 000h to 6FFh. Table 4-1 shows the register map. In each register, bit 7
is the MSb and bit 0 is the LSb. Register addresses not listed and bits marked “—” are reserved and must be written
with 0. Writing other values to these registers may put the device in a factory test mode resulting in undefined operation.
Bits labeled “0” or “1” must be written with that value for proper operation. Register fields with underlined names are
read-only fields; writes to these fields have no effect. All other fields are read-write. Register fields are described in detail
in the register descriptions that follow Table 4-1.

4.1 Register Types

4.1.1 STATUS BITS
Status bits are read-only and indicate the state of a signal at the time it is read. Status bits marked “—” are reserved and
must be ignored.

4.1.2 CONFIGURATION FIELDS
Configuration fields are read-write. During reset, each configuration field reverts to the default value shown in the reg-
ister definition. Configuration register bits marked “—” are reserved and must be written with 0.

4.2 Register Map

4.3 Register Definitions

Bit 7: Device Reset (RST). When this bit is high, the entire device is held in reset and all register fields, except the RST
bit itself, are reset to their default states. When RST is high, the register fields with pin-programmed defaults do not latch
their values from the corresponding input pins. Instead these fields are reset to the default values that were latched from
the pins when the RSTN pin was last active. See Section 3.5.

0 = Normal operation
1 = Reset

TABLE 4-1: REGISTER MAP
ADDR REGISTER BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BIT0

09 MCR1 RST — — — — — — —
0C ICEN — — — — — — — IC1EN
40 CFGSR TEST — — — IF[1:0] — —

201 OC1CR2 — POL DRIVE[1:0] — OCSF[2:0]
211 OC2CR2 — POL DRIVE[1:0] — OCSF[2:0]
221 OC3CR2 — POL DRIVE[1:0] — OCSF[2:0]

Register Name: MCR1
Register Description: Master Configuration Register 1
Register Address: 09h

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name: RST — — — — — — —
Default: 0 0 0 0 0 0 0 0
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Bit 0: Input Clock 1 Enable (IC1EN). This bit enables and disables the input clock 1 differential receiver and input divid-
ers. See Section 3.2.

0 = Disabled
1 = Enabled

Bit 7: Test Mode (TEST). This read-only bit is the latched state of the TEST/GPIO2 pin when the RSTN pin transitions
high. For proper operation it should be 0. See Section 3.1.
Bits 3 to 2: Interface Mode (IF[1:0]). These read-only bits are the latched state of the IF1/MISO and IF0/CSN pins
when the RSTN pin transitions high. See Section 3.1.

Register Name: ICEN
Register Description: Input Clock Enable Register
Register Address: 0Ch

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name: — — — — — — — IC1EN
Default: 0 0 0 0 0 0 0 0

Register Name: CFGSR
Register Description: Configuration Status Register
Register Address: 40h

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name: TEST — — — IF[1:0] — —
Default: See Below 0 0 0 See Below 0 0
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OC1CR2OC2CR2OC3CR2

Bit 6: Clock Path Polarity (POL). The clock path to the outputs is inverted when this bit set.
Bits 5 to 4: CMOS Output Drive Strength (DRIVE[1:0]). The CMOS output drivers have four equal sections that can
be enabled or disabled to achieve four different drive strengths from 1x to 4x. When the output power supply VDDOx is
3.3V or 2.5V, the user should start with 1x and only increase drive strength if the output is highly loaded and signal tran-
sition time is unacceptable. When VDDOx is 1.8V or 1.5V the user should start with 4x and only decrease drive strength
if the output signal has unacceptable overshoot.

00 = 1x
01 = 2x
10 = 3x
11 = 4x

Bits 2 to 0: Output Clock Signal Format (OCSF[2:0]). 
000 = Disabled (high-impedance, low power mode)
100 = Two CMOS in phase
101 = One CMOS: first OCx of the pair high impedance, second OCx of the pair enabled
110 = One CMOS: first OCx of the pair enabled, second OCx of the pair high impedance
111 = Two CMOS: second OCx of the pair inverted vs. the first OCx of the pair

Register Name: OCxCR2
Register Description: Output Clock x Configuration Register 2
Register Address: OC1 and OC2: 201h, OC3 and OC4: 211h, OC4 and OC6: 221h

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name: — POL DRIVE[1:0] — OCSF[2:0]
Default: 0 0 0 0 0 0 0 0
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NOTES:
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ZL40255A
5.0 ELECTRICAL CHARACTERISTICS

TABLE 5-1: ABSOLUTE MAXIMUM RATINGS
(Note 1, Note 2, Note 3, Note 4)

Parameter Symbol Min. Max. Units
Supply voltage, nominal 1.8V VDD18 –0.3 1.98 V
Supply voltage, nominal 3.3V VDD33 –0.3 3.63 V
Supply voltage, VDDOx (x=1,2,3) VDDOx –0.3 3.63 V
Voltage on IC1, any OCx pin VANAPIN –0.3 3.63 V
Voltage on any digital I/O pin VDIGPIN –0.3 5.5 V
Storage Temperature Range TST –55 +125 °C
Note 1: Exceeding these values may cause permanent damage. Functional operation under these conditions is 

not implied.
2: Voltages are with respect to ground (VSS) unless otherwise stated.
3: The typical values listed in the tables of Section 5 are not production tested.
4: Specifications to –40°C and +85°C are ensured by design or characterization and not production tested.

TABLE 5-2: RECOMMENDED DC OPERATING CONDITIONS
Parameter Symbol Min. Typ. Max. Units

Supply voltage, nominal 1.8V VDD18 1.71 1.8 1.89 V
Supply voltage, nominal 3.3V VDD33 3.135 3.3 3.465 V

Supply voltage, VDDOx (x=1,2,3) VDDOx

1.425 1.5 1.575

V
1.71 1.8 1.89
2.375 2.5 2.625
3.135 3.3 3.465

Operating Temperature TA –40 — +85 °C

TABLE 5-3: ELECTRICAL CHARACTERISTICS: SUPPLY CURRENTS
(Note 1)

Parameter Symbol Min. Typ. Max. Units Notes
Total current, all 1.8V supply pins IDD18 — 110 — mA Note 2
Total current, all 3.3V supply pins IDD33 — 140 — mA Note 2
1.8V supply current change from enabling or dis-
abling a pair of single-ended outputs ΔIDD18CMOS — 2 — mA —

VDDOx supply current change from enabling or dis-
abling a pair of single-ended outputs ΔIDD33CMOS — 16 — mA Note 3

Note 1: Typical values measured at 1.80V and 3.30V supply voltages and 25°C ambient temperature.
2: IC1 enabled with 100 MHz 3.3V CMOS input signal. All outputs enabled, VDDOx=3.3V. CMOS outputs 

terminated 1 MΩ to ground.
3: VDDOx = 3.3V, 1x drive strength, fO = 250 MHz, 2 pF load.
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TABLE 5-4: ELECTRICAL CHARACTERISTICS: NON-CLOCK CMOS PINS
Characteristics Symbol Min. Typ. Max. Units Notes

Input high voltage, SCL and SDA VIH
0.7 x 

VDD33 — — V —

Input low voltage, SCL and SDA VIL — — 0.3 x 
VDD33 V —

Input high voltage, all other digital inputs VIH 2.0 — — V —
Input low voltage, all other digital inputs VIL — — 0.8 V —
Input leakage current, RSTN pin IILPU –85 — 10 µA Note 1
Input leakage current, all other digital inputs IIL –10 — 10 µA Note 1
Input capacitance CIN — 3 10 pF —
Input capacitance, SCL/SCLK, SDA/MOSI CIN — 3 11 pF —

Input hysteresis, SCL and SDA in I2C Bus Mode — 0.05 x 
VDD33 — — mV —

Output leakage (when high impedance) ILO –10 — 10 µA Note 1
Output high voltage (Note 2) VOH 2.4 — — V IO = –3.0 mA
Output low voltage VOL — — 0.4 V IO = 3.0 mA
Note 1: 0V < VIN < VDD33 for all other digital inputs.

2: VOH does not apply for SCL and SDA in I2C interface mode because they are open-drain.



 2025-2026 Microchip Technology Inc. and its subsidiaries  DS20007046B-page 19

ZL40255A

FIGURE 5-1: Electrical Characteristics: Clock Input.

TABLE 5-5: ELECTRICAL CHARACTERISTICS: CLOCK INPUT
Parameter Symbol Min. Typ. Max. Units Notes

Input voltage tolerance VTOL 0 — VDD33 V Note 1
Input differential voltage |VID| 0.1 — V Note 2
Input DC bias voltage (internally biased) VCMI — 1.3 — V —
Input frequency fIN 9.72 — 250 MHz Note 3

Minimum input clock high, low time tH/tL —
smaller of 

3 ns or 
0.3 x 1/fIN

— ns —

Input resistance, to VDD18 RINVDD18 — 50 — kΩ —
Input resistance, to VSS RINVSS — 80 — kΩ —
Note 1: The device can tolerate voltages as specified in VTOL with respect to VSS on its IC1 pin without being 

damaged.
2: VID = VIC1 – VCMI. 
3: Single-ended signals can be connected to the IC1 pin. Signals with amplitude greater than 2.5V must be 

DC-coupled. For signals with amplitudes less than 2.5V, Microchip recommends AC-coupling, but DC-cou-
pling can also be used.

VDD33

VICxP

VICxN

|VID|

VSS
VCMI

tH, tL

VTOL

1/fIN
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TABLE 5-6: ELECTRICAL CHARACTERISTICS: CMOS CLOCK OUTPUTS
Parameter Symbol Min. Typ. Max. Units Notes

Output frequency fOCMOS <<1 Hz — 250 MHz Note 1

Output high voltage VOH
VDDOx – 

0.4 — VDDOx V Note 2

Output low voltage VOL 0 — 0.4 V Note 2
Output rise/fall time, VDDOx=1.8V, 
OCxCR2.DRIVE=4x

tr/tf

— 0.4 — ns 2 pF load

Output rise/fall time, VDDOx=1.8V, 
OCxCR2.DRIVE=4x — 1.2 — ns 15 pF load

Output rise/fall time, VDDOx=3.3V, 
OCxCR2.DRIVE=1x — 0.7 — ns 2 pF load

Output rise/fall time, VDDOx=3.3V, 
OCxCR2.DRIVE=1x — 2.2 — ns 15 pF load

Output current when output disabled — — 10 — µA OCxCR2.
OCSF=0

Note 1: Minimum output frequency is a function of input frequency and device divider values and is ensured by 
design.

2: For VDDOx = 3.3V and OCxCR2.DRIVE=1x, IO = 4 mA. For VDDOx = 1.5V and OCxCR2.DRIVE=4x, IO = 
8 mA.

TABLE 5-7: ELECTRICAL CHARACTERISTICS: JITTER AND SKEW SPECIFICATIONS
Parameter Min. Typ. Max. Units Notes

Additive Jitter, 100 MHz — 400 — fsRMS
12 kHz to 20 MHz, Note 1 
and Note 4

Input-to-Output Propagation Delay — 3.9 — ns Note 3
Output-to-Output Skew — <75 — ps Note 2
Note 1: 3x output drive strength

2: Only applies for outputs that have the same signal format, VDDO voltage, drive strength, and load/termi-
nation.

3: Outputs unloaded
4: Tested with input clock slew rate of 3V/ns.
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ZL40255A

FIGURE 5-2: SPI Client Interface Timing.

TABLE 5-8: SPI CLIENT INTERFACE TIMING
Characteristics (Note 1, Note 2, Note 3) Symbol Min. Typ. Max. Units

SCLK frequency fBUS — — 10 MHz
SCLK cycle time tCYC 100 — — ns
CSN setup to first SCLK edge tSUC 50 — — ns
CSN hold time after last SCLK edge tHDC 50 — — ns
CSN high time tCSH 50 — — ns
SCLK high time tCLKH 40 — — ns
SCLK low time tCLKL 40 — — ns
MOSI data setup time tSUI 10 — — ns
MOSI data hold time tHDI 10 — — ns
MISO enable time from SCLK edge tEN 0 — — ns
MISO disable time from CSN high tDIS — — 80 ns
MISO data valid time tDV — — 40 ns
MISO data hold time from SCLK edge tHDO 0 — — ns
CSN, MOSI input rise time, fall time tr/tf — — 10 ns
Note 1: All timing is specified with 100 pF load on all SPI pins.

2: All parameters in this table are ensured by design or characterization.
3: See Figure 5-2.

CSN

SCLK

tSUC tCYC

tCLKL

tCLKH
tSUI tHDI

MOSI

MISO
tEN tHDO

tDV

tHDC

tDIS

tCSH
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FIGURE 5-3: I2C Client Interface Timing.

TABLE 5-9: I2C CLIENT INTERFACE TIMING
Characteristics Symbol Min. Typ. Max. Units Notes

SCL clock frequency fSCL — — 400 kHz —
Hold time, START condition tHD:STA 0.6 — — µs —
Low time, SCL tLOW 1.3 — — µs —
High time, SCL tHIGH 0.6 — — µs —
Setup time, START condition tSU:STA 0.6 — — µs —
Data hold time tHD:DAT 0 — 0.9 µs Note 2, Note 3
Data setup time tSU:DAT 100 — — ns —
Rise time tR — — — ns Note 4

Fall time tF
20 +

0.1Cb
— 300 ns Cb is cap. of 

one bus line
Setup time, STOP condition tSU:STO 0.6 — — µs —
Bus free time between STOP/START tBUF 1.3 — — µs —
Pulse width of spikes that must be sup-
pressed by the input filter tSP 0 — 50 ns —

Note 1: The timing parameters in this table are specifically for 400 kbps Fast Mode. Fast Mode devices are down-
ward-compatible with 100 kbps Standard Mode I2C bus timing. All parameters in this table are ensured by 
design or characterization. All values referred to VIH(MIN) and VIL(MAX) levels (see Table 5-4).

2: The device internally provides a hold time of at least 300 ns for the SDA signal (referred to the VIH(MIN) of 
the SCL signal) to bridge the undefined region of the falling edge of SCL. Other devices must provide this 
hold time as well per the I2C specification.

3: The I2C specification indicates that the maximum tHD:DAT spec only has to be met if the device does not 
stretch the low period (tLOW) of the SCL signal. The device does not stretch the low period of the SCL sig-
nal.

4: Determined by choice of pull-up resistor.

SDA

SCL

S

tF

tHD:STA

tR
tLOW

tHD:DAT
tHIGH

tF

tSU:STA

Sr

tHD:STAtSU:DAT

tSP

P S
tSU:STO

tBUF
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ZL40255A
6.0 PACKAGE AND THERMAL INFORMATION

6.1 Package Marking Information

Example32-Lead VQFN*

 XXXXXXXX
   Z Z
YYWWNNN 

e3
 ZL40255A
   Z Z
25083PC 

e3

Legend: XX...X Product code or customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
WW Week code (week of January 1 is week ‘01’)
NNN Alphanumeric traceability code
  Pb-free JEDEC® designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator (     )

can be found on the outer packaging for this package.
●, ▲, ▼ Pin one index is identified by a dot, delta up, or delta down (triangle 
mark).

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information. Package may or may not include
the corporate logo.
Underbar (_) and/or Overbar (‾) symbol may not be to scale.

3e

3e
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0.10 C A B

0.10 C

0.08 C

Sheet 1 of 2

2X

32X

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

32-Lead Very Thin Plastic Quad Flat, No Lead Package (M4C) - 5x5x1 mm Body [VQFN]
With 3.50 mm Exposed Pad; Microsemi Legacy Package

Microchip Technology Drawing  C04-25401 Rev A
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ZL40255A

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

REF: Reference Dimension, usually without tolerance, for information purposes only.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Notes:

1.
2.
3.

Pin 1 visual index feature may vary, but must be located within the hatched area.
Package is saw singulated
Dimensioning and tolerancing per ASME Y14.5M

Sheet 2 of 2

Number of Terminals

Overall Height

Terminal Width

Overall Width

Terminal Length

Exposed Pad Width

Terminal Thickness

Pitch

Standoff

Units
Dimension Limits

A1
A

b
E2

A3

e

L

E

N
0.50 BSC

0.20 REF

0.35
0.20

0.80
0.00

0.25
0.40

0.90
0.02

5.00 BSC

MILLIMETERS
MIN NOM

32

0.45
0.30

1.00
0.05

MAX

K 0.35 REFTerminal-to-Exposed-Pad

Overall Length
Exposed Pad Length

D
D2 3.40

5.00 BSC
3.50 3.60

3.40 3.50 3.60

32-Lead Very Thin Plastic Quad Flat, No Lead Package (M4C) - 5x5x1 mm Body [VQFN]
With 3.50 mm Exposed Pad; Microsemi Legacy Package

Microchip Technology Drawing  C04-25401 Rev A
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RECOMMENDED LAND PATTERN

Dimension Limits
Units

C2

Optional Center Pad Width

Contact Pad Spacing

Optional Center Pad Length

Contact Pitch

Y2
X2

3.60
3.60

MILLIMETERS

0.50 BSC
MIN

E
MAX

4.90

Contact Pad Length (X32)
Contact Pad Width (X32)

Y1
X1

0.85
0.30

NOM

1

2

32

C1 09.4gnicapS daP tcatnoC

Contact Pad to Contact Pad (X28) G2 0.20
Thermal Via Diameter V
Thermal Via Pitch EV

0.30
1.00

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Notes:
Dimensioning and tolerancing per ASME Y14.5M

For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during
reflow process

1.

2.

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

Contact Pad to Center Pad (X32) G1 0.23

Microchip Technology Drawing  C04-27401 Rev A

C1

EV

EV

C2

X2

Y2

X1

Y1

G1

G2

ØV

SILK SCREEN
E

32-Lead Very Thin Plastic Quad Flat, No Lead Package (M4C) - 5x5x1 mm Body [VQFN]
With 3.50 mm Exposed Pad; Microsemi Legacy Package



 2025-2026 Microchip Technology Inc. and its subsidiaries  DS20007046B-page 27

ZL40255A
6.2 Thermal Specifications

TABLE 6-1: 5 MM X 5 MM VQFN THERMAL PROPERTIES
Parameter Symbol Value Conditions

Maximum Ambient Temperature TA(MAX) 85°C —
Maximum Junction Temperature TJ(MAX) 125°C —

Junction to Ambient Thermal Resistance (Note 1) θJA

29.6°C/W Still air
23.3°C/W 1 m/s airflow
20.6°C/W 2.5 m/s airflow

Junction to Board Thermal Resistance θJB 9.8°C/W —
Junction to Case Thermal Resistance θJC 17.5°C/W —
Junction to Pad Thermal Resistance (Note 2) θJP 3.4°C/W Still air
Junction to Top-Center Thermal Characterization 
Parameter ΨJT 0.2°C/W Still air

Note 1: Theta-JA (θJA) is the thermal resistance from junction to ambient when the package is mounted on a 4-
layer JEDEC standard test board and dissipating maximum power.

2: Theta-JP (θJP) is the thermal resistance from junction to the center exposed pad on the bottom of the 
package).

3: For all numbers in the table, the exposed pad is connected to the ground plane with a 5x5 array of thermal 
vias; via diameter 0.33 mm; via pitch 0.76 mm.
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APPENDIX A: DATA SHEET REVISION HISTORY

TABLE A-1: REVISION HISTORY
Revision Section/Figure/Entry Correction

DS20007046A (09-03-25) — Initial release of ZL40255A as Microchip
data sheet DS20007046A.

DS20007046B (01-14-26) Table 5-6
Remove output duty cycle information in Table 5-6 
as it is governed by minimum input clock spec in 
Table 5-5.
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ZL40255A
PRODUCT IDENTIFICATION SYSTEM
To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

   

Device: ZL40255A: 6-Output SPI/I2C ePPS-Capable CMOS Fanout 
   Buffer

Chip Carrier
Type: L =      Leadless Chip Carrier

Package: D =    32-Lead 5 mm x 5 mm VQFN Package

Media Type: G =    490/Tray
F =     4,000/Reel

Finish: 1 =     Pb Free with Matte Sn Lead Finish Equating to RoHS e3

Examples:

a) ZL40255ALDG1: ZL40255A, Leadless Chip Carrier, 
32-Lead VQFN Package, 490/
Tray, Pb Free with Matte Sn Lead 
Finish Equating to RoHS e3

b) ZL40255ALDF1: ZL40255A, Leadless Chip Carrier, 
32-Lead VQFN Package, 4,000/
Reel, Pb Free with Matte Sn Lead 
Finish Equating to RoHS e3

Note 1: Tape and Reel identifier only appears in the 
catalog part number description. This 
identifier is used for ordering purposes and is 
not printed on the device package. Check with 
your Microchip Sales Office for package 
availability with the Tape and Reel option.

PART NO. X X X X
Device Chip Carrier 

Type
Package Media Type Finish
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NOTES:
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Trademarks
The “Microchip” name and logo, the “M” logo, and other names, logos, and brands are registered and 
unregistered trademarks of Microchip Technology Incorporated or its affiliates and/or subsidiaries in the 
United States and/or other countries (“Microchip Trademarks”). Information regarding Microchip 
Trademarks can be found at https://www.microchip.com/en-us/about/legalinformation/microchip-
trademarks.

ISBN: 979-8-3371-2653-1

Legal Notice
This publication and the information herein may be used only with Microchip products, including to design, 
test, and integrate Microchip products with your application. Use of this information in any other manner 
violates these terms. Information regarding device applications is provided only for your convenience and 
may be superseded by updates. It is your responsibility to ensure that your application meets with your 
specifications. Contact your local Microchip sales office for additional support or, obtain additional support 
at www.microchip.com/en-us/support/design-help/client-support-services.
THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS". MICROCHIP MAKES NO 
REPRESENTATIONS OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN 
OR ORAL, STATUTORY OR OTHERWISE, RELATED TO THE INFORMATION INCLUDING BUT NOT 
LIMITED TO ANY IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND 
FITNESS FOR A PARTICULAR PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION, 
QUALITY, OR PERFORMANCE.
IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL, 
OR CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND WHATSOEVER 
RELATED TO THE INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS 
BEEN ADVISED OF THE POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST 
EXTENT ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY 
RELATED TO THE INFORMATION OR ITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, 
THAT YOU HAVE PAID DIRECTLY TO MICROCHIP FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applications is entirely at the buyer's risk, and the 
buyer agrees to defend, indemnify and hold harmless Microchip from any and all damages, claims, suits, 
or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise, under any 
Microchip intellectual property rights unless otherwise stated.

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip products:
• Microchip products meet the specifications contained in their particular Microchip Data Sheet.
• Microchip believes that its family of products is secure when used in the intended manner, within 

operating specifications, and under normal conditions.
• Microchip values and aggressively protects its intellectual property rights. Attempts to breach the code 

protection features of Microchip product is strictly prohibited and may violate the Digital Millennium 
Copyright Act.

• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. 
Code protection does not mean that we are guaranteeing the product is “unbreakable”. Code 
protection is constantly evolving. Microchip is committed to continuously improving the code protection 
features of our products.
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