RENESAS

Datasheet

ISL22326

Dual Digitally Controlled Potentiometers (XDCP™) Low Noise, Low Power, 12C Bus, 128 Taps

The ISL22326 integrates two digitally controlled
potentiometers (XDCP) and non-volatile memory on a
monolithic CMOS integrated circuit.

The digitally controlled potentiometers are
implemented with a combination of resistor elements
and CMOS switches. The position of the wipers are
controlled by the user through the 12C bus interface.
Each potentiometer has an associated volatile Wiper
Register (WR) and a non-volatile Initial Value Register
(IVR) that can be directly written to and read by the
user. The contents of the WR controls the position of
the wiper. At power-up the device recalls the contents
of the two DCP’s IVR to the corresponding WRs.

The DCPs can be used as three-terminal
potentiometers or as two-terminal variable resistors in
a wide variety of applications including control,
parameter adjustments, and signal processing.

Features
= Two potentiometers in one package
= 128 resistor taps
* 12C serial interface
» Three address pins, up to eight devices/bus
= Non-volatile storage of wiper position
= Wiper resistance: 70Q typical at Voc = 3.3V
= Shutdown mode
= Shutdown current 5uA max
= Power supply: 2.7V to 5.5V
= 50kQ or 10kQ total resistance
= High reliability
» Endurance: 1,000,000 data changes per bit per
register
» Register data retention: 50 years at T < +55°C
= 14 Ld TSSOP or 16 Ld QFN package
* Pb-free (RoHS compliant)
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Figure 1. Block Diagram
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ISL22326 Datasheet

1. Pin Information

1.1 Pin Assignments

2 o
5 S T %
vee [ 1 14 [ A 16} {15} {14} {13]
SHDN ] 2 13 [ A0 RHO | 1| {12] RH1
RHO [ 3 12 [ RH1 aLo 2 11 "
RLO] 4 11 [ RL1
RWO[ |5 10 [J RW1 RWO | 3 10} Rw1
A2[]6 9[ 1 GND NC 4J 9 NC
SCcL[]7 8 [ 1 SDA i“é"i i“é"i i“_'/"i i“é"i
Figure 2. (14 LD TSSOP) - Top View Figure 3. (16 LD QFN) - Top View
1.2 Pin Descriptions
TSSOP Pin QFN Pin
Number Number Pin Name Description
1 15 VCC Power supply pin
2 16 SHDN Shutdown active low input
3 1 RHO High terminal of DCPO
4 2 RLO Low terminal of DCPO
5 3 RWO Wiper terminal of DCPO
6 5 A2 Device address input for the I2C interface
7 6 SCL Open drain I2C interface clock input
8 7 SDA Open drain Serial data I/O for the I2C interface
9 8 GND Device ground pin
10 10 RW1 Wiper terminal of DCP1
1 1" RL1 Low terminal of DCP1
12 12 RH1 High terminal of DCP1
13 13 A0 Device address input for the I2C interface
14 14 A1 Device address input for the I2C interface
- 4,9 NC No connection
- EPADI! - Exposed Die Pad internally connected to GND

1. PCB thermal land for QFN EPAD should be connected to GND plane or left floating. For more information refer to TB389.
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2. Specifications

2.1 Absolute Maximum Ratings

Caution: Do not operate at or near the maximum ratings listed for extended periods of time. Exposure to such
conditions can adversely impact product reliability and result in failures not covered by warranty.

Parameter Minimum Maximum Unit
Voltage at any Digital Interface Pin with Respect to GND -0.3 VCC +0.3 Vv
vCC -0.3 6 \
Voltage at any DCP Pin with Respect to GND -0.3 VCC \%
lw (10s) -6 6 mA
Maximum Junction Temperature - 150 °C
Maximum Storage Temperature Range -65 150 °C
Human Body Model (Tested per JESD22-A114E) - 25 kV
Machine Model (Tested per JESD22-A115A) - 350 \
Latch-Up (Tested per JESD78A; Class 2, Level B at 125°C)["] - 100 mA

1. Jedec Class Il pulse conditions and failure criterion used. Level B exceptions are: using a max positive pulse of 6.5V on the SHDN pin,

and using a max negative pulse of -0.8V for all pins.

2.2 Recommended Operating Conditions

Parameter Minimum Maximum Unit
Temperature Range (Extended Industrial) -40 125 °C
VCC 2.7V 5.5 \Y
Power Rating - 15 mW
Wiper Current -3 3 mA
2.3 Thermal Information
Parameter Package Symbol Conditions Typical Unit
Value
8" Junction to ambient 100
14 Lead TSSOP °C/W
0,c Junction to case N/A
Thermal Resistance
8" Junction to ambient 40
16 Lead QFN °C/W
8,c Junction to case 3

1. 6,5 is measured with the component mounted on a high-effective thermal conductivity test board in free air. See TB379 for details.

2. For 6, the case temperature location is the center of the exposed metal pad on the package underside.
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24 Analog Specifications
Over recommended operating conditions, unless otherwise stated.
Parameter Symbol Test Conditions Min[1l | Typl2l | Max['l | Unit
Ry to R Resistance W option - 10 - kQ
U option - 50 - kQ
Ry to R, Resistance Tolerance RroTaL W and U option -20 - +20 %
End-to-End Temperature W option - +50 - ppm/°C
Coefficient(3]
U option - +80 - ppm/°C
Wiper Resistance Rw Vee = 3.3V, wiper current = Veo/RroTaL - 70 200 Q
Vgu and Vg Terminal Voltages VR VRL | VRrH @nd Vg, to GND 0 - Vee \
Potentiometer Capacitancel4] CH/ICL/Cyw | - - 10/10/25 - pF
Leakage on DCP Pins ILkgDCP Voltage at pin from GND to V¢ - 0.1 1 uA
Voltage Divider Mode (0V at R, i; V¢ at Ryi; measured at Ryyi, unloaded; i =0 or 1)
Integral Non-linearity INLIS] Mono'tonic over all tap positions, W and 1 ) 1 LSBI6I
U option
Differential Non-linearity DNLI7! Mono_tonlc over all tap positions, W and 05 ) 05 LSBI6I
U option
Zero-scale Error W option 0 1 5
ZSerrorl8] LSBI6l
U option 0 0.5 2
Full-scale Error W option -5 -1 0
FSerrorl9] LSBI6]
U option -2 -1 0
DCP to DCP Matching Any two DCPs at same tap position,
Vmatcr!'? | same voltage at all RH terminals, and -2 - 2 LsBl®l
same voltage at all RL terminals
Ratiometric Temperature TC " | DCP register set to 40 hex - +4 - m/°C
Coefficient v 9 - PP
Resistor Mode
(Measurements between Ryi and R i with Ryi not connected, or between Ryyi and Ry with R i not connected. i = 0 or 1)
Integral Non-linearity RINL[12] DCP regi_ster set between 10h and 7Fh; 1 ) 1 MIl13]
monotonic over all tap positions
Differential Non-linearity DCP register set between 10h and 7Fh;
monotonic over all tap positions, W -1 - 1 MmIl13]
option
RDNLI[4]
DCP register set between 10h and 7Fh;
monotonic over all tap positions, U -0.5 - 0.5 MI[13]
option
Offset W option 0 1 5 MIl13]
Roffset!!5]
U option 0 0.5 2 Mmiral
DCP to DCP Matching Ruarcil® Any two DCPs at the same tap position 2 ) 2 MI13]

with the same terminal voltages

1. Parameters with MIN and/or MAX limits are 100% tested at +25°C, unless otherwise specified. Temperature limits established by

characterization and are not production tested.

2. Typical values are for Tp = +25°C and 3.3V supply voltage.

[Max(Ri)—Min(Ri)]

10°

TC, =
R [Max(Ri)+Min(Ri)]/2

+165°C Min( ) is the minimum value of the resistance over the temperature range.

fori=161to 112, T = -40°C to +125°C. Max( ) is the maximum value of the resistance and
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4. Limits should be considered typical and are not production tested.
5. INL = [V(RW);—i+LSB - V(RW)]J/LSB fori=1to 127.
6. LSB: [V(Rw)127 — V(Rw)ol/127. V(Ry)127 and V(Ry)g are V(Ry) for the DCP register set to 7F hex and 00 hex respectively. LSB is the
incremental voltage when changing from one tap to an adjacent tap.
. DNL = [V(RW); — V(RW), 4J/LSB-1, for i = 1 to 127. i is the DCP register setting.
8. ZS error = V(RW),/LSB.
9. FSerror = [V(RW) 57 — Vccl/LSB.
10. VmaTcH = [V(RWx); — V(RWy)J/LSB, fori=11t0 127, x=0to 1andy=0to 1.
1. Max(V(RW);) - Min(V(RW);) 106 fori =16 to 112 decimal, T = -40°C to +125°C. Max( ) is the maximum value of

v [Max(V(RW),) + Min(V(RW),)]/2 * $165°C the wiper voltage and Min ( ) is the minimum value of the wiper voltage over the
temperature range

12. RINL = [RW; — (MI « i) — RWg]/MI, for i = 16 to 127.

13. Ml = [RW457 — RW,|/127. Ml is a minimum increment. RW,,7 and RW,, are the measured resistances for the DCP register set to 7F hex
and 00 hex respectively.

14. RDNL = (RW; - RW;_4)/MI -1, for i = 16 to 127.

15. Roffset = RWy/MI, when measuring between RW and RL.
Roffset = RW,57/MI, when measuring between RW and RH.

16. Ryarch = (RWix — RW;  )JMI, fori= 110 127, x=0to 1andy =0 o 1.

2.5 Operating Specifications

Over the recommended operating conditions, unless otherwise specified.

Parameter Symbol Test Conditions Minl1) | Typl2 Max[] Unit
Ve Supply Current (Volatile | fgcL = 400kHz; SDA = Open; (for 12C, ) ) 05 mA
Write/Read) cet active, read and write states)
V¢ Supply Current (Non- | fscL = 400kHz; SDA = Open; (for I2C, ) ) 3 mA
volatile Write/Read) cc2 active, read and write states)
Ve = +5.5V at +85°C, I2C interface in i i 5 A
standby state H
Ve = +5.5V at +125°C, 12C interface in ) ) ; A
standby state M
V¢ Current (Standby) Isg
Ve = +3.6V at +85°C, 12C interface in ) ) 3 A
standby state H
Vge = +3.6V at +125°C, 12C interface in i i 5 A
standby state M
Ve = +5.5V at +85°C, I2C interface in i i 3 A
standby state H
Ve = +5.5V at +125°C, 12C interface in ) ) 5 A
standby state M
Ve Current (Shutdown) Isp
Ve = +3.6V at +85°C, 12C interface in ) ) 5 A
standby state H
Vge = +3.6V at +125°C, 12C interface in i i 4 A
standby state M
Leakage Current, at Pins AO, .
A1, A2, SHDN, SDA and SCL ILkgDig Voltage at pin from GND to V¢ -1 - 1 pA
. ) SCL falling edge of last bit of DCP data
3] - -
DCP Wiper Response Time twrT byte to wiper new position 1.5 us
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Over the recommended operating conditions, unless otherwise specified. (Cont.)

Parameter Symbol Test Conditions Minl1]) Typl2 Max!1] Unit
From rising edge of SHDN signal to
wiper stored position and RH - 1.5 - us
DCP Recall Time from ¢ connection
ShdnR
Shutdown Model! e 1 seL falling edge of last bit of ACR data
byte to wiper stored position and RH - 1.5 - us
connection
Power-On Recall Voltage Vpor Minimum Vg at which memory recall 2.0 - 2.6 \Y
occurs
Vcc Ramp Rate VecRamp | - 0.2 - - Vims
V¢ above Vpor, to DCP Initial Value
Power-Up Delay o Register recall completed, and 12C - - 3 ms
Interface in standby state
EEPROM Specification
EEPROM Endurance - - 1’0000’00 - - Cycles
EEPROM Retention - Temperature T < +55°C 50 - - Years
Non-volatile Write Cycle Time twct - - 12 20 ms
Serial Interface Specifications
A2, A1, A0, SHDN, SDA, and Vi N
SCL Input Buffer LOW Voltage ) 03 ) 0.3Vec v
A2, A1, A0, SHDN, SDA, and Vi Voot
SCL Input Buffer HIGH - 0.7*Vge - ce %
0.3
Voltage
SDA and SCL Input Buffer Hysteresis | 0.05*V¢ ) ) Y
Hysteresis c
SDA Output Buffer LOW
Voltage, Sinking 4mA VoL ) 0 ) 04 v
A2, A1, A0, SHDN, SDA, and Coin ) ) 10 ) F
SCL Pin Capacitancel3! P P
SCL Frequency fscL - - - 400 kHz
Pulse Width Suppression Time ¢ Any pulse narrower than the max spec . . 50 ns
at SDA and SCL Inputs sp is suppressed
. SCL falling edge crossing 30% of V¢,
SCL falling edge to SDA tan until SDA exits the 30% to 70% of Vg - - 900 ns
output data valid .
window
. o .
Time the Bus Must be Free SDA erossing 70% of Ve durllng 2
Before the Start of a New t STOP condition, to SDA crossing 70% 1300 ) ) ns
e BUF of V¢ during the following START
Transmission o
condition
Clock LOW Time tLow Measured at the 30% of V¢ crossing 1300 - - ns
Clock HIGH Time thigH Measured at the 70% of V¢ crossing 600 - - ns
- ) SCL rising edge to SDA falling edge;
START Condition Setup Time tsu:sTA both crossing 70% of Vg 600 ns
From SDA falling edge crossing 30% of
START Condition Hold Time tup:sta | Ve to SCL falling edge crossing 70% 600 - - ns
of VCC
FN6176 Rev.4.00 IQENESAS Page 7
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Over the recommended operating conditions, unless otherwise specified. (Cont.)

Parameter Symbol Test Conditions Minlll) | Typl2l | MaxI Unit

From SDA exiting the 30% to 70% of

Input Data Setup Time tsupat | Ve window, to SCL rising edge 100 - - ns
crossing 30% of V¢
From SCL rising edge crossing 70% of

Input Data Hold Time tHD:DAT V¢ to SDA entering the 30% to 70% of 0 - - ns
VCC window
From SCL rising edge crossing 70% of

STOP Condition Setup Time tsu:sto | Vec to SDArising edge crossing 30% 600 - - ns
of VCC

STOP Condition Hold Time for t From SDA rising edge to SCL falling 1300 ) ) ns

Read, or Volatile Only Write HD:STO | edge; both crossing 70% of Vg
From SCL falling edge crossing 30% of

Output Data Hold Time toH Ve, until SDA enters the 30% to 70% 0 - - ns
of Vg window

- 20 +
SDA and SCL Rise Time tr From 30% to 70% of V¢ 0.1*Cb - 250 ns
i 20 +

SDA and SCL Fall Time te From 70% to 30% of V¢ 0.1*Cb - 250 ns

ggpl_ac't"’e Loading of SDA or Cb | Total on-chip and off-chip 10 : 400 pF
Maximum is determined by tg and tg
For Cb = 400pF, max is about

SDA and SCL Eus Pull-up Rpu 2k0~2 5kQ 1 ) ) KQ

Resistor Off-chip
For Cb = 40pF, max is about
15kQ~20kQ

A2, A1 and AO Setup Time tsu:a Before START condition 600 - - ns

A2, A1 and AO Hold Time thp-a After STOP condition 600 - - ns

1. Parameters with MIN and/or MAX limits are 100% tested at +25°C, unless otherwise specified. Temperature limits established by
characterization and are not production tested.

2. Typical values are for Tp = +25°C and 3.3V supply voltage.

3. Limits should be considered typical and are not production tested.

4. tyg is the time from a valid STOP condition at the end of a Write sequence of I2C serial interface, to the end of the self-timed internal

non-volatile write cycle.
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2.6 SDAvs SCL Timing

SDA
(Input Timing)

thigH

tLow

<€ -

thp:sto
-ty

4/[ tsu:sto

ﬂ_

SDA
(Output Timing)

2.7 A0, A1, and A2 Pin Timing

START

SCL ;

SDA

S\ /

/

X \

ton 4—% tsur

STOP

-

tsu:a

thp:a

AO, A1, ORA2 j»

X
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3.

Typical Performance Curves
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VCC =55V
0.2 |
0 20 40 60 80 100 120

TAP POSITION (DECIMAL)

Figure 6. DNL vs Tap Position in Voltage Divider Mode
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SIGNALAT WIPER
: (WIPER UNLOADED) -

SIGNAL AT WIPER : :
(WIPER UNLOADED MOVEMENT - - . .
FROM 7Fh TO 00h)

- WIPER MID POINT MOVEMENT -
- FROM 3Fh TO 40h -

ERE 20 0mVAE M S00ns CR1 7 30.0mVv Chi 100V EiF 2007 M 200ms Ch1 v 2.06V

Figure 16. MIDSCALE GLITCH, CODE 3Fh TO 40h Figure 17. LARGE SIGNAL SETTLING TIME

4. Pin Descriptions

4.1 Potentiometers Pins

411 RHiand RLi (i=0, 1)

The high (RHi) and low (RLi) terminals of the ISL22326 are equivalent to the fixed terminals of a mechanical
potentiometer. RHi and RLi are referenced to the relative position of the wiper and not the voltage potential on the
terminals. With WRi set to 127 decimal, the wiper is closest to RHi, and with the WRi set to 0, the wiper is closest
to RLi.

41.2 RWi(i=0,1)

RWi is the wiper terminal and is equivalent to the movable terminal of a mechanical potentiometer. The position of
the wiper within the array is determined by the WRi register.

413 SHDN

The SHDN pin forces the resistor to end-to-end open circuit condition on RHi and shorts RWi to RLi. When SHDN
is returned to logic high, the previous latch settings put RWi at the same resistance setting prior to shutdown. This

pin is logically ANDed with SHDN bit in ACR register. 12C interface is still available in shutdown mode and all
registers are accessible. This pin must remain HIGH for normal operation.

O RH

J—D RwW
RL

Figure 18. DCP Connection in Shutdown Mode
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4.2 Bus Interface Pins

4.2.1 Serial Data Input/Output (SDA)

The SDA s a bidirectional serial data input/output pin for I2C interface. It receives device address, operation code,

wiper address and data from an 12C external master device at the rising edge of the serial clock SCL, and it shifts
out data after each falling edge of the serial clock.

SDA requires an external pull-up resistor because it is an open-drain input/output.

4.2.2 Serial Clock (SCL)

This is the serial clock input of the 12C serial interface. SCL requires an external pull-up resistor because it is an
open-drain input.

4.2.3 Device Address (A2 - A0)

The address inputs are used to set the least significant 3 bits of the 7-bit 12C interface slave address. A match in
the slave address serial data stream must match with the Address input pins to initiate communication with the

ISL22326. A maximum of eight ISL22326 devices may occupy the 12C serial bus.

5. Principles of Operation

The ISL22326 is an integrated circuit incorporating two DCPs with their associated registers, non-volatile memory
and an 12C serial interface providing direct communication between a host and the potentiometers and memory.
The resistor arrays are comprised of individual resistors connected in series. At either end of the array and
between each resistor is an electronic switch that transfers the potential at that point to the wiper.

The electronic switches on the device operate in a make-before-break mode when the wiper changes tap
positions.

When the device is powered down, the last value stored in IVRi is maintained in the non-volatile memory. When
power is restored, the contents of the IVRi are recalled and loaded into the corresponding WRi to set the wipers to
the initial value.

5.1 DCP Description

Each DCP is implemented with a combination of resistor elements and CMOS switches. The physical ends of
each DCP are equivalent to the fixed terminals of a mechanical potentiometer (RH and RL pins). The RW pin of
each DCP is connected to intermediate nodes, and is equivalent to the wiper terminal of a mechanical
potentiometer. The position of the wiper terminal within the DCP is controlled by volatile Wiper Register (WR).
Each DCP has its own WR. When the WR of a DCP contains all zeroes (WR[6:0] = 00h), its wiper terminal (RW)
is closest to its Low terminal (RL). When the WR register of a DCP contains all ones (WR[6:0] = 7Fh), its wiper
terminal (RW) is closest to its High terminal (RH). As the value of the WR increases from all zeroes (0) to all ones
(127 decimal), the wiper moves monotonically from the position closest to RL to the closest to RH. At the same
time, the resistance between RW and RL increases monotonically, while the resistance between RH and RW
decreases monotonically.

While the ISL22326 is being powered up, all WRs are reset to 40h (64 decimal), which locates RW roughly at the
center between RL and RH. After the power supply voltage becomes large enough for reliable non-volatile
memory reading, all WRs are reloaded with the value stored in corresponding non-volatile Initial Value Registers
(IVRs).

The WRs can be read or written to directly using the I2C serial interface as described in the following sections. The
I2C interface Address Byte has to be set to 00h or 01h to access the WR of DCPO or DCP1 respectively.
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5.2 Memory Description

The ISL22326 contains seven non-volatile and three volatile 8-bit registers. Memory map of ISL22326 is on
Table 1. The two non-volatile registers (IVRi) at address 0 and 1, contain initial wiper value and volatile registers
(WRIi) contain current wiper position. In addition, five non-volatile General Purpose registers from address 2 to

address 6 are available.

Table 1. Memory Map

Address Non-Volatile Volatile

8 — ACR

7 Reserved

6 General Purpose Not Available
5 General Purpose Not Available
4 General Purpose Not Available
3 General Purpose Not Available
2 General Purpose Not Available
1 IVR1 WR1

0 IVRO WRO

The non-volatile IVRi and volatile WRi registers are accessible with the same address.

The Access Control Register (ACR) contains information and control bits described in Table 2. The VOL bit at
access control register (ACR[7]) determines whether the access is to wiper registers WRi or initial value registers
IVRI.

Table 2. Access Control Register (ACR)

VOL SHDN WIP 0 0 0 0 0

If VOL bit is 0, the non-volatile IVRIi registers are accessible. If VOL bit is 1, only the volatile WRi are accessible.
Note: The value written to the IVRi register is also written to the corresponding WRi. The default value of this bit is
0.

The SHDN bit (ACR[6]) disables or enables Shutdown mode. This bit is logically ANDed with SHDN pin. When
this bit is 0, DCP is in Shutdown mode. Default value of SHDN bit is 1.

The WIP bit (ACR[5]) is read only bit. It indicates that non-volatile write operation is in progress. It is impossible to
write to the IVRi, WRi, or ACR while WIP bit is 1.

5.3 Shutdown Mode

The device can be put in Shutdown mode either by pulling the SHDN pin to GND or setting the SHDN bit in the ACR
register to 0. The truth table for Shutdown mode is in Table 3.

Table 3. Truth Table for Shutdown Mode

SHDN pin SHDN Bit Mode
High 1 Normal operation
Low 1 Shutdown
High 0 Shutdown
Low 0 Shutdown

FN6176 Rev.4.00
Sep 16, 2024
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5.4 12C Serial Interface

The I1SL22326 supports an 12C bidirectional bus oriented protocol. The protocol defines any device that sends data
onto the bus as a transmitter and the receiving device as the receiver. The device controlling the transfer is a
master and the device being controlled is the slave. The master always initiates data transfers and provides the
clock for both transmit and receive operations. Therefore, the ISL22326 operates as a slave device in all
applications.

All communication over the 12C interface is conducted by sending the MSB of each byte of data first.

5.5 Protocol Conventions

Data states on the SDA line must change only during SCL LOW periods. SDA state changes during SCL HIGH
are reserved for indicating START and STOP conditions (see Figure 19). On power-up of the ISL22326, the SDA
pin is in the input mode.

sct. _/ \_55_ ,_53J \__
o T NG/

START Data Data Data STOP
Stable Change  Stable

Figure 19. Valid Data Changes, START and STOP Conditions

All 12C interface operations must begin with a START condition, which is a HIGH to LOW transition of SDA while
SCL is HIGH. The ISL22326 continuously monitors the SDA and SCL lines for the START condition and does not
respond to any command until this condition is met (see Figure 19). A START condition is ignored during the
power-up of the device.

All 12C interface operations must be terminated by a STOP condition, which is a LOW to HIGH transition of SDA
while SCL is HIGH (see Figure 19). A STOP condition at the end of a read operation, or at the end of a write
operation places the device in its standby mode.

An ACK, Acknowledge, is a software convention used to indicate a successful data transfer. The transmitting
device, either master or slave, releases the SDA bus after transmitting eight bits. During the ninth clock cycle, the
receiver pulls the SDA line LOW to acknowledge the reception of the eight bits of data (see Figure 20).

W\

SDA Qutput from ——\ High Impedance —
Transmitter / X 55 X \ {

\ %

SDA Output from High Impedance
Receiver 55 \ o

START ACK

Figure 20. Acknowledge Response from Receiver
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The ISL22326 responds with an ACK after recognition of a START condition followed by a valid Identification Byte,
and once again after successful receipt of an Address Byte. The ISL22326 also responds with an ACK after

receiving a Data Byte of a write operation. The master must respond with an ACK after receiving a Data Byte of a
read operation.

A valid Identification Byte contains 1010 as the four MSBs, and the following three bits matching the logic values

present at pins A2, A1, and AO. The LSB is the Read/Write bit. Its value is 1 for a Read operation, and 0 for a Write
operation (see Table 4).

Table 4. Identification Byte Format

Logic values at pins A2, A1, and AO respectively

A
e N

\1 ‘o ‘ 1 ‘ 0 ‘AZ‘M‘AO‘R/W‘
(MSB) (LSB)

5.6  Write Operation

A Write operation requires a START condition, followed by a valid Identification Byte, a valid Address Byte, a Data
Byte, and a STOP condition. After each of the three bytes, the ISL22326 responds with an ACK. At this time, the
device enters its standby state (see Figure 21). The device can receive more than one byte of data by auto

incrementing the address after each received byte. Note after reaching the address 08h, the internal pointer “rolls
over” to address 00h.

) s Write
Signals from T
the Master A 'SI'
R Identification Address Data 0
T Byte Byte Byte =
A
4 \ 4 \ 4 \
. T T T T T 171 T T T T T 11 L I B
Signal at SDA 10 1 0A2A1A00| (0000 m
N T [ [
Signals from A A A
the Slave C C C
K

Figure 21. Byte Write Sequence

The non-volatile write cycle starts after STOP condition is determined and it requires up to 20ms delay for the next
non-volatile write. Thus, non-volatile registers must be written individually.
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5.7 Read Operation

A Read operation consist of a three byte instruction followed by one or more Data Bytes (see Figure 22). The
master initiates the operation issuing the following sequence: a START, the Identification byte with the R/W bit set
to “0”, an Address Byte, a second START, and a second |dentification byte with the R/W bit set to “1”. After each of
the three bytes, the ISL22326 responds with an ACK. Then the ISL22326 transmits Data Bytes as long as the
master responds with an ACK during the SCL cycle following the eighth bit of each byte. The master terminates
the read operation (issuing a ACK and a STOP condition) following the last bit of the last Data Byte (see

Figure 22).

S S
Signals T T
from the A Identification A Identification A A S
Master | R Byte with Address R  Byte with A A CI)
T R/W =0 Byte T R/W =1 K K K p
N N
14 4 14 \
O O O O T T T T T 711 I o T T T T 711
Signal at SDA 10 1 0A2A1A00 0000 10 1 0A2A1A01 M
I N R R O I N T T 55 T T I |
Signals from C C C First Read Last Read
the Slave K K K Data Byte Data Byte

Figure 22. Read Sequence

The Data Bytes are from the registers indicated by an internal pointer. This pointer initial value is determined by
the Address Byte in the Read operation instruction, and increments by one during transmission of each Data Byte.

After reaching the memory location 08h, the pointer rolls over to 00h, and the device continues to output data for
each ACK received.

To read back the non-volatile IVR, Renesas recommends that the application reads the ACR first to verify the WIP
bit is 0. If the WIP bit (ACR[5]) is not 0, the host should repeat its reading sequence again.
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6. Package Outline Drawings

The package outline drawings are located at the end of this document and are accessible from the Renesas
website. The package information is the most current data available and is subject to change without revision of

this document.

7. Ordering Information

i Package .
Part Number[11[2] Par.t Res.lstance Descriptionl3] Pkg. Carrier Temp.
Marking Option (kQ) . Dwg. # Type [4] Range
(RoHS Compliant)
ISL22326UFV14Z
(No longer available, 22326
recommended replacement: UFVZ 50 14LdTSSOP M14.173 Tube
ISL22326WFR16Z-TK)
ISL22326UFR16Z
(No longer available, 223
recommended replacement: 26UFZ 50 16 Ld 4x4 QFN L16.4x4A Tray -40 to
ISL22326WFR16Z-TK) +125°C
ISL22326WFV14Z 29326 Tube
10 14 Ld TSSOP M14.173
ISL22326WFV14Z-TK WFVZ Reel, 1k
ISL22326WFR16Z 993 Tray
10 16 Ld 4x4 QFN L16.4x4A
ISL22326WFR162Z-TK 26WFZ Reel, 1k

1. These Pb-free plastic packaged products employ special Pb-free material sets, molding compounds/die attach materials, and 100%
matte tin plate plus anneal (e3 termination finish, which is RoHS compliant and compatible with both SnPb and Pb-free soldering
operations). Pb-free products are MSL classified at Pb-free peak reflow temperatures that meet or exceed the Pb-free requirements of
IPC/JEDEC J-STD-020.

2. For Moisture Sensitivity Level (MSL), see the 1ISL22326 product page. For more information about MSL, see TB363.

3. For the Pb-Free Reflow Profile, see TB493.

4. See TB347 for details about reel specifications.

8. Revision History

Revision

Date

Description

4.00

Sep 16, 2024

Applied latest template.

Updated Ordering table.

Updated L16.4x4A POD to the latest version.
Removed About Intersil section.

3.00

Sept 9, 2015

Updated Ordering Information table on page 2.
Added Revision History and About Intersil sections.
Updated Package Outline Drawing L16.4x4A to the latest revision.

-Revision 2 to Revision 3 changes - Updated to new POD format by removing table listing
dimensions and moving dimensions onto drawing. Added Typical Recommended Land Pattern.
Removed package option.

Updated Package Outline Drawing M14.173 to the latest revision.
-Revision 2 to Revision 3 changes - Updated drawing to remove table and added land pattern.
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Package Outline Drawing
16 Lead Quad Flat No-Lead Plastic Package
L16.4X4A, Revision : 06, Date Created: August 26, 2024

=—2.45 +0.10/-0.15—=
4x
, Al
" —Pin#t
f Index Area
Pin1 —T
Index Area 12
-+ 4 1
12x -
- [4.00] { - 0 2.45 +0.10/-0.15
]
o 1] 4
I
(4x) | £]0.15 |_| |_| |_|
8 5
0.10M|C| A
) 16x 0.40 +£0.01 " ..E
Top View =—/A\ 0.25 +0.05/-0.07
Bottom View
— 0.90 £0.10 See Detail "X"
-—{HdfitH- JADOE
/\
| o =) Seating Plane
i __/ ™ Jo.08]C
@stve) | [ = Side View
C 1] N —
(02.45) — + — [ (12x 0.50)
:l :l . 0.20 REF %
C
— e (O
| (16x 0.25) P L0.00 Mins 0.05 ax.
_ ﬂ_HH (16x 0.60) Detail "X"
Typical Recommended Land Pattern
Notes:

1. Dimensions are in millimeters.
Dimensions in () for Reference Only.

2. Dimensioning and tolerancing conform to ASMEY14.5m-1994.
3. Unless otherwise specified, tolerance : Decimal £0.05

Dimension applies to the metallized terminal and is measured
between 0.15mm and 0.30mm from the terminal tip.

A Tiebar shown (if present) is a non-functional feature.
The configuration of the pin #1 identifier is optional, but must be

located within the zone indicated. The pin #1 identifier may be
either a mold or mark feature.
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Package Outline Drawing

M14.173
14 LEAD THIN SHRINK SMALL OUTLINE PACKAGE (TSSOP)
Rev 3, 10/09
~—  5.000.10 ——
14 8 SEE -
DETAIL "X" A
LT (P
L7
6.40]
PIN #1
4.40 +0.10 / 1.D. MARK
A A
/
L -
IR 9
([ 0.20[CBA LR 7 J\‘
18] 0.09-0.20 - -~
TOP VIEW END VIEW
1.00 REF —~

f

0.90 +0.15/-0.10

N
:

SEATING_ L J 1.20 MAX \ ! GAUGE i
PLANE J L } PLANE ) 0.25
0.25 +0.05/-0.06 /5" 7 1
=]0.10]C] 0.100CBA 0.05 MIN 0°-8
0.15 MAX 0.60 %0.15
SIDE VIEW DETAIL "X"
NOTES:
1. Dimension does not include mold flash, protrusions or gate burrs.
(5.65)

Mold flash, protrusions or gate burrs shall not exceed 0.15 per side.

N

. Dimension does not include interlead flash or protrusion. Interlead
flash or protrusion shall not exceed 0.25 per side.

3. Dimensions are measured at datum plane H.
r H H HH . Dimensioning and tolerancing per ASME Y14.5M-1994.
5. Dimension does not include dambar protrusion. Allowable protrusion

shall be 0.80mm total in excess of dimension at maximum material
condition. Minimum space between protrusion and adjacent lead is 0.07mm.
(0.65TYP) (0.35TYP) 6. Dimension in () are for reference only.

. Conforms to JEDEC MO-153, variation AB-1.

H

~

TYPICAL RECOMMENDED LAND PATTERN
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01 Jan 2024)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.

© 2024 Renesas Electronics Corporation. All rights reserved.
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