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Datasheet

ISL74420SLH
Radiation Hardened Quad Clock Fanout IC

Description

The ISL74420SLH is a radiation hardened quad
output clock fanout IC with an optional internal
oscillator. It provides synchronization clocks for any
application and is particularly useful in multiphase
power converters. Each of the four outputs can be set
to a different frequency division and phase delay.

Multiple ISL74420SLH can be connected together to
create more than four synchronized clocks.

The division and delay options can be set through
selection pins or over an 12C/SMBus interface.

The ISL74420SLH can accept an external clock up to

50MHz or use its internal 48MHz oscillator that can be
tuned +10% with an external resistor.

The ISL74420SLH is offered in a 48 Lead CQFP with
bottom heatslug that is fully specified across the
temperature range of -55°C to +125°C.

Applications

= Multiphase power converters

= Synchronizing multiple converters on one board to
control EMI and crosstalk
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Figure 1. Typical Application

Features
= Qualified to Renesas Rad Hard QML-V Equivalent
Screening and QCI Flow (R34TB0O001EU)

+ All screening and QCl is in accordance with
MIL-PRF-38535 Class-V

= PVIN supply range 3V to 18V
» Independent clock output supply 3V to 5.5V

= Programmable output frequency starting at 25kHz
* Internal or external clock source

= Programmable phase delay as low as 15°
increments

* |2C/SMBus Compatible

= |2C/SMBus or pin strapping to set frequency and
phase

= TID Rad Hard Assurance (RHA) testing
* LDR (=10mrad(Si)/s): 75krad(Si)
SEE Characterization

» No DSEE for PVIN = 20.7V, V¢ = 5.5V, and
VCCEXT = 6.5V at 86MeV-cm2/mg

+ SEFI <10um? at 86MeV-cm2/mg

* No missing pulse SETs and Frequency Deviation
SETs <3.6% on CLKOUTx at 86MeV-cm2/mg
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Figure 2. Internal Oscillator Nominal Frequency
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ISL74420SLH Datasheet

1. Overview

11 Typical Application
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Figure 3. Leader-Follower Configuration for Multi-Channel Application
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ISL74420SLH Datasheet

1.2

Block Diagram

PRESCL
Pin
Internal Core_CLK )
48MHz ;
Oscillator CLKOUTO CLKOUTO Pin
Clock Core CLK Selectable CLKOUTO CLKOUTO MUX
Selector = Prescale » frequency phase
MUX 2,4,0r8 t divider selector
CLKIN Pin —» OUTEN Pin
Core_CLK
—>
CLKOUTA CLKOUT1 Pin
MASTER CLKOUT1 CLKOUT1 MUX
. frequency phase
Pin S
divider selector
OUTEN Pin
Core_CLK
R
CLKOUT2 - CLKOUT2 Pin
CLKOUT2 CLKOUT2 MUX
frequency phase
divider selector
OUTEN Pin
Core_CLK
E—
CLKOUT3 ,| Output CLKOUTS Pin
READY CLKOUT3 CLKOUT3 MUX Driver
. frequency phase
Pin S
divider selector Y
See OUTEN
and READY OUTEN
Section Pin
Figure 4. Block Diagram
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ISL74420SLH Datasheet

2,

Pin Information

21 Pin Assignments
= — 5w ==
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ooao i i z oo
000200000 Znmn
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Note: In the index corner by pin 1, the
bottom side of the package has a
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top side of the package there is a tab
in the gold flashing 48 47 46 45 44 43 42 41 40 39 38 37
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Figure 5. Pin Assignments - Top View
2.2 Pin Descriptions
Pin Pin ESD Description
Number Name Circuit P
1 CHO FREQ[2] 1
2 CHO FREQ[1] 1 3-level (tri-level) logic with 3-bit setting for frequency division selection on Channel 0.
3 CHO FREQ[0] 1
4 PRESCL 1 3-level (tri-level) logic prescale selection for all channels.
5 CLKOUTO 3 Clock output pin for Channel 0.
6.7,9,30,31, GND - Connect these pins to the PCB ground.
33, 44
8 CLKOUT1 3 Clock output pin for Channel 1
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ISL74420SLH Datasheet

Pin Pin ESD Description
Number Name Circuit P

10 CH1 FREQ[O] 1

11 CH1 FREQ[1] 1 3-level (tri-level) logic with 3-bit setting for frequency division selection on Channel 1

12 CH1 FREQ[2] 1

13 CH1 PHI[2] 1

14 CH1 PHI[1] 1 3-level (tri-level) logic with 3-bit setting for phase delay selection for Channel 1.

15 CH1 PHIO] 1
I2C/SMBus clock input. SCL requires an external pull-up resistor for proper operation.

16 SCL 1 Tie to VCC through a 4.7kQ to 100kQ resistor even if 2C/SMBus is not going to be
used.
I2C/SMBus data input/output. SDA requires an external pull-up resistor for proper

17 SDA 1 operation. Tie to VCC through a 4.7kQ to 100kQ resistor even if 2C/SMBus is not
going to be used.

18 GND - Connect this pin to the PCB ground.

19 OUTEN 1 Logic level input to enable the CLKOUTX pins.
Logic level input to select if the part should use its internal oscillator when no external

20 MASTER 1 clock is present. A logic high enables Leader Mode and uses the internal 48MHz
oscillator if no CLK-IN signal is present. A logic low enables Follower Mode and the
internal oscillator is disabled, relying only on the CLK-IN input.

21 READY 1 Open-drain output to indicate if the part is ready to enable the CLKOUTX pins

22 CH2 PHIO] 1

23 CH2 PHI[1] 1 3-level (tri-level) logic with 3-bit setting for phase delay selection for Channel 2.

24 CH2 PHI[2] 1

25 CH2 FREQ[2] 1

26 CH2 FREQ[1] 1 3-level (tri-level) logic with 3-bit setting for frequency division selection on Channel 2.

27 CH2 FREQI[O0] 1

28 NC - No internal connection. Renesas recommends connecting this pin to GND.

29 CLKOUT2 3 Clock output pin or Channel 2.

32 CLKOUT3 3 Clock output pin or Channel 3.

34 CH3 FREQ[O0] 1

35 CH3 FREQ[1] 1 3-level (tri-level) logic with 3-bit setting for frequency division selection on Channel 3.

36 CH3 FREQ[2] 1

37 CH3 PHI[2] 1

38 CH3 PHI1] 1 3-level (tri-level) logic with 3-bit setting for phase delay selection for Channel 3.

39 CH3 PHI0] 1

40 PVIN 2 The power supply input to the IC. This supplies power to the internal linear regulator.
Locally bypass PVIN to GND with a 0.1uF or larger capacitor.
External clock input. Tie this pin to the ISL74420SLH GND with a short trace if not

41 CLKIN 1 ;
using CLKIN.
Output of the 3.3V internal linear regulator. The regulator can by bypassed by

42 VCC 1 providing a 3.0V to 3.6V supply to both PVIN and VCC. Locally bypass VCC to GND
with a 1uF capacitor.
The power supply input for all of the CLKOUTXx pins. This can be connected to VCC or

43 VCCEXT 1 supplied externally to level shift them to a different voltage. If supplied externally,
locally bypass VCCEXT to GND with a 1uF or larger capacitor.

45 OSCTUNE 1 Connect a resistor between this pin and GND to adjust the internal oscillator.
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ISL74420SLH Datasheet

Pin Pin ESD Description
Number Name Circuit P
46 CHO PHIO] 1
47 CHO PHI[1] 1 3-level (tri-level) logic with 3-bit setting for phase delay selection for Channel 0.
48 CHO PHI[2] 1
Connect to the PCB ground. The EPAD is connected internally within the package to
- EPAD - :
pin 30 (GND).
- LID - The LID is connected internally within the package to pin 30 (GND).
VCCEXT
1/0 Pins PVIN
8V € 2V £
Clamp Clamp CLKOUTx e
GND GND
A
GND ——
Circuit 1 Circuit 2 Circuit 3
R34DS0053EU0100 Rev.1.00 ° t r<:l’ Page 7
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ISL74420SLH Datasheet

3. Specifications

3.1 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
PVIN GND-0.3 GND + 20
PVINI GND-0.3 GND + 20
VCC, VCCEXT GND-0.3 GND + 6.5 \
vccel, veceXT! GND-0.3 GND +6.5 \Y
OSCTUNE GND-0.3 VCC \Y
CLKIN GND-0.3 GND +6.5 Vv
CLKOUTx GND-0.3 VCCEXT 5 (5)'3; GND + v
CHx PH[x], CHx FREQ[X] GND-0.3 GND +6.5 Vv
SDA, SCL GND-0.3 GND +6.5 \Y
READY GND-0.3 GND +6.5 \Y
MASTER, OUTEN GND-0.3 GND +6.5 \
Junction Temperature -55 +150 °C
Storage Temperature -65 +150 °C
Human Body Model (Tested per JS-001-2023) - 2.0 kV
Charged Device Model (Tested per JS-002-2022) - 750 \%
Latch-Up (Tested per JESD78E; Class 2, Level A) - +100 mA

1. Tested under a heavy ion environment at LET = 86MeV+cm2/mg at +125°C (T) for SEB. See Single Event Effects Test Report for more

information.

3.2 Recommended Operating Conditions

Parameter Minimum Maximum Unit
PVIN GND + 3.0 GND + 18
VCC GND + 3.0 GND + 3.6 \Y
VCCEXT GND + 3.0 GND + 5.5 \Y
CLKIN GND VCC \Y
CLKOUTx GND VCCEXT \Y
CHx PHIx], CHx FREQ[X] GND vce Vi
SDA, SCL GND VCC \
READY GND GND + 5.5 \Y
MASTER, OUTEN GND VCC \%
Ambient Temperature -55 +125 °C

o
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ISL74420SLH Datasheet

3.3 Thermal Specifications
Parameter Package Symbol Conditions Typical Unit
Value
8, Junction to ambient 24
Thermal Resistance ;8 L|:j 10x10mm CQFP °C/W
ackage 8,c12 Junction to case 2.5

1. 9, is measured in free air with the component mounted on a high-effective thermal conductivity test board with direct attach features. See TB379.
2. For 6,¢, the case temperature location is the center of the package underside.

3.4

Electrical Specifications

Unless otherwise noted, PVIN = 3V, 18V, CVCC = 1uF, VCCEXT tied to VCC, OUTEN = VCC, ROSCTUNE = 12.7kQ, CCLKOUTI0:3] = 12pF,
CLKIN = GND, MASTER = VCC, PRESCL = GND, frequency and phase options set using I2C/SMBus mode. Boldface limits apply across
the operating temperature range, -55°C to +125°C by production testing; over a total ionizing dose of 75krad(Si) at +25°C with

exposure at a low dose rate of <10mrad(Si)/s.

Parameter Symbol Test Conditions Temp. ‘ Min ’ Typl1] ‘ Max | Unit
Input Power Supply
-55 to
Supply Voltage VPVIN_RANGE - +125°C 3.0 - 18 \%
UVLO Rising Threshold VuvLoR PVIN = VCC = VCCEXT +_15255t:)C - 2.91 2.95 \Y
UVLO Falling Threshold VuvLo-F PVIN = VCC = VCCEXT +_15255tf)c 2.65 2.79 - \Y
PVIN Operating Supply PVIN = 12V 5510
Current - Leader Mode IpvIN OPER1 . L . o 29 33 36 mA
48MHz out - CHI[0:3]FREQ = Option 0 +125°C
PVIN Operating Supply PVIN = 12V, 5510
Current - Leader Mode IpvIN_OPER2 CHI[0:3]FREQ = Option 0, +125°C 32 36 40 mA
48MHz out with CLKIN MASTER = VCC, CLKIN = 48MHz
. PVIN =12V,
PVIN Operating Suppl ' . -55 to
Current‘f Fono\?ver “‘;23’9 IpVIN_OPER3 CHI0:3]FREQ = Option 0, 125G 24 27 30 | mA
MASTER = GND, CLKIN = 48MHz
PVIN Operating Supply PVIN =12V, CH[0:3]FREQ = Opt. 5 5510
Current - Leader Mode IPvIN_OPER4 (1MHz), CH[0:3]PH = 0°, 90°, 180°, +125°C 18 22 25 mA
1MHz out 270°
PVIN = 12V, VCCEXT = 5.5V, -55 to
VCCEXT Supply Current lvCeEXT MAX CH[0:3]FREQ = Option 0 +125°C 29 35 45 mA
PVIN Standby Leader | PVIN = 12V, OUTEN = GND, -55 to 12 18 20 mA
Mode Supply Current PVIN_SB1 VCCEXT tied to VCC +125°C
PVIN = 12V, OUTEN = GND,
PVIN Standby Follower ! MASTER = GND, CLKIN = GND, 2500 o5 | 14 2 | mA
Mode Supply Current PVIN_SB2 +125°C
ode Supply Curren VCCEXT tied to VCC
vccC LDO
VCC Voltage Tolerance PVIN = [3.5V, 5V, 12V, 18V], -55 to
(Accuracy) Vvee ILoap = 50mA +125°C 3 33 3.6 v
PVIN = 325V, ILOAD = 50mA, 5510
VCC Dropout Voltage VCCpo VCCEXT = 3.3V, OUTEN = GND, +125°C 100 160 220 mV
MASTER = GND, CLKIN = GND
PVIN =[5V, 12V, 18V],
o VCC = 2.9V, VCCEXT = 3.3V, -55 to
VCC Current Limit Iavee-cL OUTEN = GND. MASTER = GND +125°C 75 108 130 mA
CLKIN = GND
VCC Foldback Current PVIN =[5V, 12V, 18V], -55to
Limit lavee-sc VCC = GND, VCCEXT = 3.3V +125°C 40 68 % mA
R34DS0053EU0100 Rev.1.00 Page 9
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ISL74420SLH Datasheet

Unless otherwise noted, PVIN = 3V, 18V, CVCC = 1uF, VCCEXT tied to VCC, OUTEN = VCC, ROSCTUNE = 12.7kQ, CCLKOUTI0:3] = 12pF,
CLKIN = GND, MASTER = VCC, PRESCL = GND, frequency and phase options set using I2C/SMBus mode. Boldface limits apply across
the operating temperature range, -55°C to +125°C by production testing; over a total ionizing dose of 75krad(Si) at +25°C with

exposure at a low dose rate of <10mrad(Si)/s. (Cont.)

Parameter Symbol Test Conditions Temp. ‘ Min ’ Typl!] ‘ Max | Unit
Startup
) . PVIN = step 2V to 4V,
Time after Rising PVIN to _ 2 -55 to
READY Slgnallz] TPV|N-READY CH3FREQ = non-I“C/SMBus +125°C 1.7 2.2 2.7 ms
Mode
PVIN = 5V, CHI[0:3]PH = 0°,
Time after OUTEN to OUTEN rising 55 to
CLKOUT Wl:gh TOUTEN—OUT PVIN = 5V, MASTER = GND, +125°C 70 105 180 ns
Phase = 0°[3] CLKIN = 48MHz, CH[0:3]PH = 0°,
OUTEN rising
Clock Output Timing
-55°C 475 49.92 51.5
OSCTUNE = 12.7k0, +25°C | 46.50 | 48.22 | 49.25
Internal Oscillator InternalOsc Nom PVIN = VCC = [3V, 3.6V] MHz
Nominal Frequency - VCC regulating and PVIN =[5V, +125°C | 45.25 | 47.59 | 49.0
12V, 18V] 125
(Post Rad) 46.25 | 47.72 49.25
Internal Oscillator . PVIN =[5V, 12V, 18V], -55 to
Minimum Frequency InternalOsc_Min | 55 TUNE = 26.7k0 v125cc | 410 | 436 | 462 | MHz
Internal Oscillator . PVIN = VCC = [3V, 3.6V], -55 to
Minimum Frequency InternalOsc_Min | hsTUNE = 26.7k0 v1o50c | 410 | 436 | 462 | MHz
Internal Oscillator PVIN =[5V, 12V, 18V], -55 to
Maximum Frequency InternalOsc_Max | 5o TuNE = 8.2kQ +125cc | 495 | 528 | 565 | MHz
Internal Oscillator PVIN = VCC = [3V, 3.6V], -55 to
Maximum Frequency InternalOsc_Max OSCTUNE = 8.2kQ +125°C 48.5 52.5 56.5 MHz
Allowed CLKIN frequency MASTER = VCC, CLKIN = [40%, 551t
to Override Internal CLKINFREQ_M 60%] duty cycle. +125°C 35 - 50 MHz
Oscillator in Leader Mode CHI0:3]FREQ = Option 1
Output Duty Cycle in
. . OSCTUNE = 8.2kQ, -55 to o
Lea(jer Mode with Internal M_int_Duty_Cycle CHI[0:3]FREQ = Option 1 +125°C 30 42 50 %
Oscillator
OSCTUNE = 12.7kQ,
. MASTER = VCC,
fﬁéﬁiﬁ ?Algé'ecxﬁf (':”LKIN M_clkin_Duty_Cycle | CLKINfreq = 50MHz, +'15255tf’c 30 42 50 %
CLKINduty = [40%, 60%] duty
cycle, CH[0:3]FREQ = Option 1
R34DS0053EU0100 Rev.1.00 Page 10
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ISL74420SLH Datasheet

Unless otherwise noted, PVIN = 3V, 18V, CVCC = 1uF, VCCEXT tied to VCC, OUTEN = VCC, ROSCTUNE = 12.7kQ, CCLKOUTI0:3] = 12pF,
CLKIN = GND, MASTER = VCC, PRESCL = GND, frequency and phase options set using I2C/SMBus mode. Boldface limits apply across
the operating temperature range, -55°C to +125°C by production testing; over a total ionizing dose of 75krad(Si) at +25°C with

exposure at a low dose rate of <10mrad(Si)/s. (Cont.)

Parameter Symbol Test Conditions Temp. Min | Typ['l | Max | Unit
VCCEXT = [VCC, 5.5V],
MASTER = GND, CLKIN = [30%,
65%)] duty cycle, DC ) 30
Allowed CLKIN CHIO:3]JFREQ = Option 0 5510
Frequency for Follower CLKINFREQ_S +125°C MHz
Model4! VCCEXT = [VCC, 5.5V],
MASTER = GND, CLKIN = [40%,
60%] duty cycle, Dc ) 50
CHI0:3]FREQ = Option 1
VCCEXT =[VCC, 5.5V]
MASTER = GND,
CLKINfreq = 30MHz, CLKIN 20 30 40
duty = 30% duty cycle,
CHI0:3]FREQ = Option 0
VCCEXT = [VCC, 5.5V]
. MASTER = GND
Output Duty Cycle in _ ’ -55 to o
Follower Mode S_Duty_Cycle CLKINfreq = 30MHz, CLKIN +125°C 55 65 75 %
duty = 65% duty cycle,
CHI0:3]FREQ = Option 0
VCCEXT =[VCC, 5.5V]
MASTER = GND,
CLKINfreq = 50MHz, 30 40 50
CLKINduty = [40%, 60%)] duty
cycle, CH[0:3]FREQ = Option 1
Duty Cycle of a Divided . VCCEXT =[VCC, 5.5V]; -55 to o
Clock div_Duty_Cycle | 1 10.:3)FREQ = Opt. 3 (4MH2) w25 | 47| 483 S0 Yo
Output-to-Output Skew
between CLKOUTXx's with MASTER = GND, CLKIN =48MHz, -55 to
Equal Frequency and CLKOUTxskewagm CHI0:3]FREQ = Option 0 +125°C 1.5 0.5 15 ns
Phase
Equal Frequency and CLKOUTXskew1m CHI0:3]FREQ = Opt. 5 (1MHz), +125°C -6 2 6 ns
equal phase
Phase
Between CLKOUTY= it MASTER = GND, CLKIN =48MiHz, | oo,
Equal Frequency and CLKOUTxgkew1map | CHIO:3]JFREQ = Opt. 5 (1MHz), +125°C -7 2 7 ns
q quency CHI0:3]PH = 0°, 90°, 180°, 270°
Different Phase
CLKIN-to-CLKOUT MASTER = GND, 550
Follower Mode CLKpROPDELAY CHI[0:3]FREQ = Option 0, +125°C 20 29 40 ns
Propagation Delay CLKIN = 1MHz
. MASTER = VCC, CLKIN = GND
Internal Oscillator Phase " ) o ’ -55 to
Jitter, RMS (Random) [516] tjitter (¢) CH[p.B]FREQ = Option 1, 24MHz +125°C - 25 - ps
Period @ level >8k samples
Additive (Follower Mode) MASTER = GND, CLKIN =48MHz, 5510
Phase Jitter, RMS tiitter (¢) CHI0:3]FREQ = Option 1, 24MHz +125°C - 31 - ps
(Random)[3Il7] Period @ level >8k samples
R34DS0053EU0100 Rev.1.00 Page 11
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ISL74420SLH Datasheet

Unless otherwise noted, PVIN = 3V, 18V, CVCC = 1uF, VCCEXT tied to VCC, OUTEN = VCC, ROSCTUNE = 12.7kQ, CCLKOUTI0:3] = 12pF,
CLKIN = GND, MASTER = VCC, PRESCL = GND, frequency and phase options set using I2C/SMBus mode. Boldface limits apply across
the operating temperature range, -55°C to +125°C by production testing; over a total ionizing dose of 75krad(Si) at +25°C with
exposure at a low dose rate of <10mrad(Si)/s. (Cont.)

Parameter Symbol Test Conditions Temp. Min | Typ['l | Max | Unit

PVIN = 12V, MASTER = GND,
CLKIN = 1MHz,

TOUT_RF3p3 CH[O3]FREQ = Opthn 0, - 1.9 5
VCCEXT = 3.3V, Measured
Rise/Fall Times of the 80%/20% -55 1o

Outputs PVIN = 12V, MASTER = GND, +125°C
CLKIN = 1MHz,
TOUT RF5 CH[OS]FREQ = Optlon 0, - 2.0 5
B VCCEXT = 5.5V, Measured
80%/20%

ns

Clock and Ready Outputs

PVIN = 12V, MASTER = GND,
CLKIN = 3.3V,

CHI0:3]FREQ = Option 0,
VCCEXT =3.3V, I oap = TMA

3 3.28 3.3

PVIN = 12V, MASTER = GND,
CLKIN = 3.3V,

CHI0:3]FREQ = Option 0,
VCCEXT = 33V, ILOAD =10mA -55 to

Output Voltage High CLKOUTxyoH o \%
PVIN = 12V, MASTER = GND, +125°C

CLKIN = 3.3V,
CHI0:3]FREQ = Option 0,
VCCEXT = 5V, ILOAD =1mA

PVIN = 12V, MASTER = GND,
CLKIN = 3.3V,

CHI0:3]FREQ = Option 0,
VCCEXT =5V, I oap = 10mA

2.7 3.06 3.3

4.5 4.98 5

4 4.81 5

PVIN = 12V, MASTER = GND,
CLKIN = GND,

CHI0:3]FREQ = Option 0,
VCCEXT = 3.3V, I oap = TMA

PVIN = 12V, MASTER = GND,
CLKIN = GND,

0 0.02 0.3

CHI[0:3]FREQ = Option 0, 0 0.2 0.3
VCCEXT = 3.3V, ILOAD =10mA -55 to

Output Voltage Low CLKOUTxyoL o \Y
PVIN = 12V, MASTER = GND, +125°C
CLKIN = GND,

CHI0:3]FREQ = Option 0, 0 0.02 0.3

VCCEXT = 5V, ILOAD =1mA

PVIN = 12V, MASTER = GND,
CLKIN = GND,

CHI0:3]FREQ = Option 0,
VCCEXT =5V, I oap = 10mA

ILoap = TMA 5510 0 0.04 0.3
READY Voltage Lowl! READYyoL 125°C v
ILOAD =10mA 0 0.15 0.3
Input Thresholds
OUTEN/MASTER -55 to
Threshold High OUTEN/MASTERyy | - gec | 135 | 165 2 v
OUTEN/MASTER -55 to
Threshold Low OUTEN/MASTERy_ | - 125°C 0.8 135 | 1.65 Y%
OUTEN/MASTER Voltage -55 to
Hysteresis OUTEN/MASTERhyst - 1250 0.2 0.3 0.5 v

R34DS0053EU0100 Rev.1.00
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ISL74420SLH Datasheet

Unless otherwise noted, PVIN = 3V, 18V, CVCC = 1uF, VCCEXT tied to VCC, OUTEN = VCC, ROSCTUNE = 12.7kQ, CCLKOUTI0:3] = 12pF,
CLKIN = GND, MASTER = VCC, PRESCL = GND, frequency and phase options set using I2C/SMBus mode. Boldface limits apply across
the operating temperature range, -55°C to +125°C by production testing; over a total ionizing dose of 75krad(Si) at +25°C with
exposure at a low dose rate of <10mrad(Si)/s. (Cont.)

Parameter Symbol Test Conditions Temp. Min | Typ['l | Max | Unit
CLKIN Voltage High Level CLKIN_H - -SSto 2 - - \%
ge g - +125°C
CLKIN Voltage Low Level CLKIN_L - -5 1o - - 0.8 \%
9 - +125°C :

1. Typical values shown are not guaranteed.

2. CH3FREQ must be pin-configured for this test. The part holds READY low until the appropriate 12C/SMBus command is received if it is configured
for 12C/SMBus mode.

3. Channels set to a phase of 0° transition to High after OUTEN is raised and CLKIN transitions high. A slower CLKIN adds to the apparent variation
of this delay. Phase selections greater than 0° are delayed by some number of CLKIN pulses as their frequency division and phase selection
demands.

4. AISL74420SLH in Follower mode receiving a CLKIN of 48MHz or faster from another ISL74420SLH should not be set to frequency option 0. The
duty cycle of high speed clock signals can degrade beyond the point that it is usable.

5. Limits established by characterization and/or design analysis and are not production tested.

6. Average of RMS Jitter values all four channels at 24MHz.

7. Average of RMS Jitter values all four channels at 24MHz, CLKIN RMS Jitter ~18ps.

3.5 Burn-In and Operating Life Test Delta Parameters

Unless otherwise noted, PVIN = 18V, CVCC = 1uF, VCCEXT tied to VCC, OUTEN = VCC, ROSCTUNE = 12.7kQ,
CCLKOUT[0:3] = 12pF, CLKIN = GND, MASTER = VCC, PRESCL = GND, frequency and phase options set using 12C/SMBus
mode, T; =Ty =25°C

Parameter Symbol Test Conditions Min Max Unit
PVIN Operating Supply
Current - Leader Mode IPVIN_OPERT1 CHI[O]JFREQ = Option 0 -5 +5 mA
48MHz out
PVIN Operating Supply CHI[O]JFREQ = Option 0, .
Current - Follower Mode IPVIN_OPERS3 MASTER = GND, CLKIN = 48MHz 2.5 +2.5 mA
Internal Oscillator Nominal InternalOsc_Nom OSCTUNE = 12.7kQ 15 +1.5 MHz
Frequency
Internal Oscillator Minimum InternalOsc_Min OSCTUNE = 26.7kQ 25 +2.5 MHz
Frequency
Internal Oscillator Maximum InternalOsc_Max OSCTUNE = 8.2kQ 25 +2.5 MHz
Frequency
PVIN Standby Leader Mode IPVIN_SB1 OUTEN = GND, VCCEXT tied to VCC 2 +2 mA
Supply Current
PVIN Standby Follower OUTEN = GND, MASTER = GND,
Mode Supply Current IPVIN_SB2 CLKIN = GND, VCCEXT tied to VCC - * mA
Outout Voltage High MASTER = GND, CLKIN = 3.3V,
CLKPOUTX ge Hig CLKOUTxyoH CHIO0JFREQ = Option 0, VCCEXT = 5V, 25 +25 mv

VOH ILOAD = 10mA
Outout Voltage Low- MASTER = GND, CLKIN = GND,
CLK”OUTX 9 CLKOUTxyoL CHIOJFREQ = Option 0, VCCEXT =5V, -25 +25 mv
VoL ILOAD = 10mA
R34DS0053EU0100 Rev.1.00 Page 13
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3.6 I2C/SMBus Interface Specifications

Unless otherwise noted, PVIN = 3V, 18V, CVCC = 1uF, VCCEXT tied to VCC, OUTEN = VCC, ROSCTUNE = 12.7kQ, CCLKOUT[0:3] = 12pF,
CLKIN = GND, MASTER = VCC, PRESCL = GND, frequency and phase options set using I2C/SMBus mode.

Parameter ‘ Symbol ‘ Test Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit

SDA/SCL Pin Specifications

Low-Level Input Voltage Vi - - - 0.45
High-Level Input Voltage ViH - 1.35 - -
Low-Level Output Voltage VoL 4mA Sink into SDA/SCL pin 0 - 0.4 \Y
Low-level Output Current loL VoL = 0.4V 4 - - mA
Output Fall Time from VIHmin to t From VIHmin to VILmax ) ) 250 ns
VILmax
Input Current for each 1/0 Pin li 0.1xVCC < VI < 0.9xVCCmax -10 - 10 WA
Capacitance for each I/O Pin Ci Guaranteed by Design, not production - - 10 pF
tested
SDA/SCL Timing Specifications
SCL Clock Frequency fscL - - - 100 kHz
Hold Time (Repeated) START t After this period, the first clock pulse is 4.0 ) ) s
condition HD:STA generated. : H
Setup Time for a Repeated START ¢ ) 47 ) ) s
Condition SU;STA ' H
Low Period of the SCL Clock tLow - 4.7 - - us
High Period of the SCL Clock tHigH - 4.0 - 50 us
Data Hold Time tHD:DAT - 0 - - us
Data Setup Time tsu.DAT - 250 - - ns
Setup Time for STOP Condition tsu:sTO - 4.0 - - us
Bus-Free Time between a STOP ¢ ) 47 ) ) s
and START Condition BUF : H
tr trien tLow . tr '
- e A P e .
scL Y BvR FrssvR | = Vil
! 0. 45Vi i | i i E (] i 1
tsu:sTA ke—ple—>! tsu:DAT—>! | > tppar < 1fsc > —itsussto
! o, | : : |
SDA \ HD:STA | m

Figure 6. 12C/SMBus SDA vs SCL Timing
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4. Typical Performance Graphs

PVIN =12V, CVCC = 1uF, VCCEXT tied to VCC, OUTEN = VCC, ROSCTUNE = 12.7kQ, CCLKOUT[0:3] = 12pF, CLKIN = GND,

MASTER = VCC, PRESCL = GND, unless otherwise stated.

40 —8—3.3V, -55C l

35 | —@—3.3V, 25C /

30 3.3V, 125C ]
2:5‘25 || —@=—5V, -55C
=0 || =@=5V,25C y
1 5V, 125C pe | ——
>

10 ///}T ‘//

5 |

. o |

0 5 10 15 20 25 30
CLKIN (MHz)

Figure 7. VCCEXT Supply Current vs CLKIN frequency
and VCCEXT; MASTER = GND, CH[0:3]FREQ = Option 0

|
z o
g ’
&3 .

Fa —0—-55C
2
—8—25C
L 125C
O T
0 5 10 15 20 25 30

CLKIN (MHz)

Figure 9. PVIN Supply Current with OUTEN Low vs
CLKIN; MASTER = GND

8
7
6
;E 5
= 4
_ESL 3 =@=—-55C ||
5 —=@=—25C B
125C
1 I
0
0 5 10 15 20 25 30

CLKIN (MHz)

Figure 8. PVIN Supply Current vs CLKIN Frequency and
Temperature; MASTER = GND

27
26
26
pL-J) R
E25
z24
" 24
23 —0—25C
93 125C | |

22

35 40 45 50
CLKIN (MHz)

Figure 10. PVIN Supply Current vs CLKIN Frequency
and Temperature; MASTER = VCC

25 20
18
24 —0
03 C= -0 P 16 [ == ==
22 14
< 21 e ® L <12 —e—MASTER=VCC [
=20 =10 —8—MASTER=GND ||
£19 — i &z 8 L
18 =@=0SC 8.2kQ |+ 6
17 =®=—0SC 12.7kQ 4
16 OSC 26.7kQ || 2
15 [ 0 @ @ —
-55 25 125 -55 25 125
Temperature (°C) Temperature (°C)
Figure 11. PVIN Supply Current vs OSCTUNE Resistor Figure 12. PVIN Shutdown Supply Current vs
and Temperature; MASTER = VCC Temperature without CLKIN; OUTEN = LOW
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PVIN =12V, CVCC = 1uF, VCCEXT tied to VCC, OUTEN = VCC, ROSCTUNE = 12.7kQ, CCLKOUTI[0:3] = 12pF, CLKIN = GND,
MASTER = VCC, PRESCL = GND, unless otherwise stated. (Cont.)

< 90
I
= 49

Frequency (MHz)

g
o 47
5
= 46

7.0
—~5.0 S
2 —
=30 o ,_—eo
3 /
& 20 L
=@=100pF 68pF
1.0
=@ 39pF =@ 12pF
0.0 !
-55 25 125

Temperature (°C)

Figure 13. 20% to 80% Rise Time vs CLKOUT Load
Capacitance

52 I —
51 PVIN=3V ||
e PV/IN = 18V

45
44

60 40 20 0O 20 40 60 80

Temperature (°C)

100 120 140

Figure 15. Internal Oscillator Nominal Frequency
(OSCTUNE = 12.7kQ) Accuracy Over Temp

55.5 ———

- e PVIN = 3V
%45 QN ===PVIN = 18V
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525 N ™ —
51.5 ™ -
~—~_

50.5 ~—
49.5
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Temperature (°C)

Figure 17. Internal Oscillator Maximum Frequency (With

OSCTUNE = 8.2kQ) Accuracy Over Temp

Frequency (MHz)

8.0
—@— 100pF 68pF Y
[ - IIEZ —o—12pF <
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6.0 _~
m
£50
o 7~
£ 4.0
[ /
. —
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Figure 14. 80% to 20% Fall Time vs CLKOUT Load
Capacitance
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Figure 16. Internal Oscillator Minimum Frequency
(OSCTUNE = 26.7kQ) Accuracy Over Temp
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Figure 18. Internal Oscillator Frequency vs OSCTUNE
Resistor
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5. Operation
5.1 Frequency and I12C/SMBus Address Selection

Each channel of the ISL74420SLH can be configured to output a different frequency. All channels are subject to
the prescale configuration. Ensure that all required frequencies are within the same frequency column of Table 1.
If a wider variety of frequencies is required, multiple chips can be cascaded or driven from the same external
clock.

Table 1. Frequency Selections

FR.EQ CHx CHx CHx CLKOUT CLKOUT CLKOUT Supported Phase
Option # FREQ FREQ FREQ Frequency (Hz) Frequency (Hz) Frequency (Hz) Options
(Hex) [2] [11] [0] PRESCL = LOW PRESCL = FLOAT PRESCL = HIGH
0 (0x00) Low Low Low 48M 48M 48M 0°
1 (0x01) Low Low Float 24M 12M 6M 0°, 180°
2 (0x02) Low Low High 12M 6M 3M 0°, 90°, 180°, 270°
3 (0x03) Low Float Low 4M 2M ™ 0% 6246312206380 ’
4 (0x04) Low Float Float 2M ™ 500k all 24 (every 15°)
5 (0x05) Low Float High ™ 500k 250k all 24
6 (0x06) Low High Low 500k 250k 125k all 24
7 (0x07) Low High Float 400k 200k 100k all 24
8 (0x08) Low High High 333k 167k 83.3k all 24
9 (0x09) Float Low Low 250k 125k 62.5k all 24
10 (Ox0a) Float Low Float 200k 100k 50k all 24
11 (Ox0b) Float Low High 167k 83.3k 41.7k all 24
12 (0x0c) Float Float Low 125k 62.5k 31.3k all 24
13 (0x0d) Float Float Float 100k 50k 25k all 24

The ISL74420SLH divides down a clock frequency to generate the various output frequency options. When
operating with a CLKIN or internal oscillator tuned to a frequency other than 48MHz, derive the division ratio and
use it instead of the frequency selection.

f
CORE
€@ four = 15 1060, < foPTioN

* fcore is the CLKIN or internal oscillator frequency in Hz.
= fopTiON IS the selected frequency option from the table in Hz.
= fouT is the frequency that is provided on the CLKOUT pin in Hz.

Using this characteristic and chaining multiple ISL74420SLH together allows the generation of even lower
frequency clocks. For example, feeding a 25kHz clock into a ISL74420SLH configured for the lowest frequency
yields a 13Hz clock.

The frequency selection pins for Channel 3 (CH3_FREQ2, CH3_FREQ1, and CH3_FREQQO) also serve as

|2C/SMBus address selection pins. When Option 19 through 26 is selected by the CH3_FREQ pins, the
CLKOUTS3 frequency defaults to Option 0 and must be overwritten with the required setting. The pin-selected

frequencies and phases for all channels can be read and written using I2C/SMBus.

R34DS0053EU0100 Rev.1.00

- om" Page 17
May 22, 2025 intersil



ISL74420SLH Datasheet

Table 2. CH3_FREQ Pin Configuration For Distinct 12C/SMbus Addresses

7-Bit . o
Option# | CH3_FREQ[2] | CH3_FREQ[] | CH3_FREQpo] | CLKOUTS | pcigmpys | 8BitRead | 8-Bit Write
Frequency Address Address
Address
0-13 Reference Table 1. selected option 0x50 0xA1 0xAO0
19 High Low Float Write OXD7 to 0x50 XA OXAO
set freq.
20 High Low High Write 0xD7 to 0x51 0xA3 0xA2
set freq.
21 High Float Low Write 0xD7 to 0x52 OXA5 0xA4
set freq.
22 High Float Float Write 0xD7 to 0x53 OXA7 OxA6
set freq.
23 High Float High Write 0xD7 to 0x54 0XA9 0xA8
set freq.
24 High High Low Write 0xD7 to 0x55 0XAB OXAA
set freq.
25 High High Float Write 0xD7 to 0x56 OXAD OXAC
set freq.
26 High High High Write 0xD7 to 0x57 OXAF OXAE
set freq.

511 Internal Oscillator Tuning

The internal oscillator frequency can be tuned by varying the external resistance connected between the
OSCTUNE pin and GND. For a nominal 48MHz, use the resistor value listed in the electrical specification table
(12.7kQ).

See Figure 18 or Table 3 to calculate the ideal OSCTUNE resistor for a particular internal oscillator frequency.
Table 3. OSCTUNE Resistor and Nominal Frequency

OSCTUNE Resistor (kQ) Oscillator Frequency (MHz) Tuning Range (%)
8.2 52.8 110
10 50.4 105
12.7 48 100
17.8 45.6 95
26.7 43.6 91

Refer to Figure 15, Figure 16, or Figure 17 to estimate the variation of the oscillator across temperature.
Performance with any PVIN greater than 3.5V is expected to match the PVIN = 18V performance due to the VCC
regulator.

51.2 Leader and Follower Core Oscillator Configurations

The ISL74420SLH core clock (Core_CLK) passes into the frequency dividers. It can be sourced by the CLKIN pin
or the internal oscillator. The state of the MASTER pin or the MISC_CTRL register controls whether the external
CLKIN signal or the internal oscillator is used as the core clock.

In Follower Mode (MASTER pin = GND), the external CLKIN pin is enabled and is compatible with 3.3V CMOS
clocks from OHz to 50MHz. The internal oscillator is disabled. This mode is commonly used when the CLKIN is
sourced from another ISL74420SLH, a CMOS output crystal oscillator, an FPGA, or a microcontroller.

In Leader Mode (MASTER pin = VCC), both the external CLKIN pin and the internal oscillator are enabled. A
Toggle Detection block decides which source drives the Core_CLK signal. If no active signal is present on the

R34DS0053EU0100 Rev.1.00
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CLKIN pin (CLKIN pin = GND), the internal oscillator drives the core clock. If the CLKIN pin receives a 35-50MHz
clock with 40-60% duty cycle, that external clock drives the core clock. CLKIN signals outside of those
specifications can cause unpredictable part operation, so they should be avoided. The external clock does not
need to be specifically higher or lower than the internal oscillator, but it should be near the same frequency, so the
output clocks do not experience substantial frequency changes between the two clock sources. Leader mode is
commonly used in standalone operation without any CLKIN. It is also commonly used when the internal oscillator
is required to start the system before the external clock is available or when the external clock is unreliable, so the
internal oscillator is a failsafe.

When switching between the external clock and internal oscillator in Leader mode, it takes several core clock
cycles to transition. This generally does not disrupt the output clocks if they are set to lower frequencies like those
relevant to switching power converters.

51.3 CLKOUT Configuration Scenarios

The ISL74420SLH supports a wide variety of frequency configurations, but there are certain rules that must be
followed. When the required output frequencies are selected, consider which of the following Scenarios matches
the configuration. Then, ensure that the rules are followed for that scenario.
= Scenario 1 — All four outputs are at the same frequency

» The phase configurations for each of the four output clocks are user configurable.
= Scenario 2 — Three outputs have the same frequency, 1 output at a different frequency

» The three outputs with the same frequency must be on outputs CLKOUTO, CLKOUT1, and CLKOUT?2.

* The phase configurations for CLKOUTO, 1, and 2 are user configurable.

» The different frequency must be on CLKOUTS3.

» The phase configuration for CLKOUT3 is ignored and defaults to 0°.

= Scenario 3 — Two outputs have the same frequency, the other two outputs are at a different but same frequency
(such as, two outputs at 500kHz, two other outputs at 333kHz)

* One pair of same frequencies must be on CLKOUTO and CLKOUT1.
» The other pair of frequencies must be on CLKOUT2 and CLKOUT3.
» The phase relationship of CLKOUTO and CLKOUT1 is user configurable.
» The phase relationship of CLKOUT2 and CLKOUT3 is user configurable.

» The phase relationship between outputs of different frequencies (such as, CLKOUTO0 and CLKOUT3) is the
result of frequencies selected.

= Scenario 4 — Two outputs have the same frequency, the other two outputs are at two different frequencies
(there are three total different frequencies output)

* The pair of same frequencies must be on CLKOUTO0 and CLKOUT1.

* The phase configurations for CLKOUTO and CLKOUT1 are selectable.

» The two different frequencies must be on CLKOUT2 and CLKOUT3

* The phase configuration for CLKOUT2 and CLKOUTS are ignored and default to 0°.
= Scenario 5 — All four outputs are at different frequencies

» The frequencies can be in any order on any CLKOUTx channel.

» The phase configuration for all CLKOUTXx is ignored and defaults to 0°.

5.2 Phase Selection

Table 4 shows the different phase selection options. Note: Not every phase option is supported by every
frequency option. Frequency options 0, 1, 2, and 3 each have a different reduced set of allowed phase selections.
Frequency options 4-13 support all phase selections. The affected CLKOUT defaults to 0° if an unsupported
phase delay is selected.
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- om" Page 19
May 22, 2025 intersil



ISL74420SLH Datasheet

Table 4. Phase Selection

PHAS(EISX";M“ # CHx_PH[2] CHx_PH[1] CHx_PH[0] Ph?;‘::f;::;m“ Sell:;zggi:ct{rat
Support this Phase
0 (0x00) Low Low Low 0 0-13 (all)
1 (0x01) Low Low Float 15 4-13
2 (0x02) Low Low High 30 4-13
3 (0x03) Low Float Low 45 4-13
4 (0x04) Low Float Float 60 3-13
5 (0x05) Low Float High 75 4-13
6 (0x06) Low High Low 90 2,4-13
7 (0x07) Low High Float 105 4-13
8 (0x08) Low High High 120 3-13
9 (0x09) Float Low Low 135 4-13
10 (Ox0a) Float Low Float 150 4-13
11 (0x0b) Float Low High 165 4-13
12 (0x0Oc) Float Float Low 180 1-13
13 (0x0d) Float Float Float 195 4-13
14 (0x0e) Float Float High 210 4-13
15 (0x0f) Float High Low 225 4-13
16 (0x10) Float High Float 240 3-13
17 (0x11) Float High High 255 4-13
18 (0x12) High Low Low 270 2,4-13
19 (0x13) High Low Float 285 4-13
20 (0x14) High Low High 300 3-13
21 (0x15) High Float Low 315 4-13
22 (0x16) High Float Float 330 4-13
23 (0x17) High Float High 345 4-13
5.3 I2C/SMBus Communication Device Registers
Table 5. 12C/SMBus Register Addresses and Descriptions
Command Code Command Name Comments
0xDO STROBE_WR ﬁtv;/;if';eczfi; (t:ch)rtrI;\Fijertzg':]ister signals that the configuration using the I2C/SMBus
0xD1 OUTO_FREQ Selects the output clock frequency for CLKOUTO.
0xD2 OUTO_PH Selects the phase for CLKOUTO.
0xD3 OUT1_FREQ Selects the output clock frequency for CLKOUT1.
0xD4 OUT1_PH Selects the phase for CLKOUT1.
0xD5 OUT2_FREQ Selects the output clock frequency for CLKOUT2
0xD6 OUT2_PH Selects the phase for CLKOUT2.
0xD7 OUT3_FREQ Selects the output clock frequency for CLKOUT3
0xD8 OUT3_PH Selects the phase for CLKOUTS3.
0xD9 MISC_CTRL Sets the MASTER Pin Leader/Follower mode and Prescale setting
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At startup, the ISL74420SLH reads its Frequency and Phase selection pins and populates its registers with the
pin-selected options. The registers can be read to confirm that the pins were set correctly.

If the CH3 Frequency pins are configured for option 0 through 13, its register is populated with the pin-selected
value and the STROBE_WR register is ignored. If the CH3 Frequency pins are configured for option 19 through
26, the OUT3_FREQ must be written with the required setting. In this mode, the part does not release the READY
pin or allow outputs until a 1 is written to the STROBE_WR register.

STROBE_WR is not a lockout register. Therefore, it is possible to write new values at any point after startup.
OUTEN should be lowered externally while writing any registers and should remain low for 20us after the final

I2C/SMBus message to ensure reliable operation. The registers can be read back at any time with no disruption to
the output clocks.

5.3.1 MISC_CTRL Register

Write the values to the MISC_CTRL register to select the corresponding operational mode.

When transitioning between Leader and Follower modes with the MISC_CTRL register, the internal oscillator
requires some time to transition. Keep OUTEN low for 1ms after writing the MISC_CTRL register.

Table 6. MISC_CTRL Register

Register Value Binary Leader/Follower Mode PRESCL Mode
8 (0x08) 1000 Follower Divide-by-2 (PRESCL low)
9 (0x09) 1001 Follower Divide-by-4 (PRESCL floating)
10 (0x0a) 1010 Follower Divide-by-8 (PRESCL high)
11 (0x0b) 1011 Not supported Not supported
12 (0x0c) 1100 Leader Divide-by-2 (PRESCL low)
13 (0x0d) 1101 Leader Divide-by-4 (PRESCL floating)
14 (0x0e) 1110 Leader Divide-by-8 (PRESCL high)
15 (0xOf) 1111 Not supported Not supported

5.3.2 I2C/SMBus Communication Device Registers Access Support Tools

For interface control of the device registers, Renesas evaluation and demonstration boards provide connector
access to the SCL / SDA communications signals. Ordering information for these boards are on the ISL74420SLH
product page. There is also a USB Windows compatible HID hardware device that can be purchased. This USB

HID device can be used with user supplied general purpose 12C/SMBus control software. In addition, Renesas
also supplies a software GUI specific to ISL74420SLH device. The ISL74420SLH product page provides a link for
a Windows compatible installer of this GUI which is available for download.

5.4 OUTEN and READY

The OUTEN pin is an input that can be controlled externally to enable and disable the clock outputs. This also
allows the synchronization of multi-phase clocks on different ISL74420SLH.

READY is an open-drain output that is released when the ISL74420SLH is ready to start providing clocks.

If CH3_FREQx is set to option 0 -13:

= In Leader mode, READY is released after the configuration pins are checked and the internal oscillator is
running.

= In Follower mode, READY is released after the configuration pins are checked and the part is ready to buffer or
divide clocks.

If CH3_FREQx is set to option 19 - 26:

= In Leader mode, READY is released after the configuration pins are checked, the internal oscillator is running,
and the STROBE_WR register is written to a 1.
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= In Follower mode, READY is released after the configuration pins are checked, the part is ready to buffer or
divide clocks, and the STROBE_WR register is written to a 1.

5.41 Leader and Follower for More than Four Clocks

READY and OUTEN can be used together to synchronize the phase relationships of multiple ISL74420SLH as
shown in Figure 3. All of the follower ISL74420SLHs should have their READY and OUTEN pins tied together to a
common bus. Tie the follower OUTEN to its VCC or controlled externally. Tie the leader READY pin to the
common OUTEN/READY bus.

When first turned on, the leader ISL74420SLH starts up normally and begins producing clocks.

5.5 Clock Output Frequency Accuracy

The accuracy of the nominal 48MHz internal oscillator over supply voltage, temperature, radiation, and OSCTUNE
resistor range is -5.7%/+7.3%. This accuracy translates to the clock outputs across the divided down frequencies.
For example, when using the ISL74420SLH as a 500kHz clock signal to synchronize to DC/DC Switching
Regulators, the 500kHz clock is -5.7%/+7.3% accurate.

6. 12C/SMBus Serial Interface

6.1 I2C/SMBus SDA and SCL Pull Up Resistors

The SDA and SCL pull up resistors must be connected to the ISL74420SLH VCC pin or a different voltage supply
that is equal to or less than the VCC voltage at all times.

While the SMBus/I2C Specification allows these pins to be pulled to a supply bus separate from the power supply
of the devices on the bus, ISL74420SLH has the restrictions described above.

SMBus/’C
Device

3V to
18V

T

vCC PVIN

1SL74420

SCL

VBUS*

Rpy % RPU%

3Vito
18V

I

SMBus/I’C
Device

vCcC PVIN

ISL74420

SCL

SDA

SDA

*VBUS < VCC at all times

Figure 19. Allowed 12C/SMBus Pull Up Resistor Connection

6.2 I2C/SMBus Protocol Overview

The ISL74420SLH supports an 12C/SMBus 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 controller and the device being controlled is the target. The controller always initiates data transfers
and provides the clock for both transmit and receive operations. Therefore, the ISL74420SLH operates as a target
device in all applications. The ISL74420SLH operates as connections to the bus are made using the open-drain
I/O lines SDA and SCL.

All communication over the 12C/SMBus interface is conducted by sending the MSB of each byte of data first.
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6.3 I2C/SMBus 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 20). On ISL74420SLH power-up, the SDA
pin is in the input mode.

SCL

ItF thicH tLow tr

tsusta k—>§<—>- tsu:DATe—>! v tppaT — Mgo— I"—“;tsu:STo .
SDA thD:STA X X /E/ \i
' I tour | !

Figure 20. Valid Data Changes, START and STOP Conditions

All 12C/SMBus interface operations must begin with a START condition, which is a HIGH to LOW transition of SDA
while SCL is HIGH. The ISL74420SLH 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 20). A START condition is ignored during
the power-up of the device.

All I2C/SMBus interface operations must be terminated by a STOP condition, which is a LOW to HIGH transition of
SDA while SCL is HIGH (see Figure 20). 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 controller or target, 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 21).

SCL from ——
Controller 1 8 9 I
SDA Output From — (K High Impedance
Controller >< 55 >< )
J)
SDA Output from i
Target High Impedance 55
START ACK

Figure 21. Acknowledge Response from Receiver

The ISL74420SLH 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 ISL74420SLH also responds with an ACK
after receiving a Data Byte of a write operation. The controller must respond with an ACK after receiving a Data
Byte of a read operation.

6.4 I2C/SMBus Target Device Addressing

Following a start condition, the controller must output a Target Device Address Byte. A valid Target Device
Address Byte contains 1010 as the four MSBs and the following three bits matching the logic values present at
CH3 input strapping (see Table 2). The LSB is the Read/Write bit. Its value is 1 for a Read operation, and O for a
Write operation (see Table 7 and Figure 22).
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After loading the entire Target Device Address Byte from the SDA bus, the ISL74420SLH compares the device
identifier and device select bits. Upon a correct compare, the device outputs an acknowledge on the SDA line.

Table 7. Target Device Address Byte Format

Strapping for Device Address Modification.
A

£ Y —
‘ 1 ‘ 0 ‘ 1 ‘ 0 ‘ See Table 2 ‘ RIW ‘
(MSB) (LSB)

6.5 I2C/SMBus Single Byte Write Operation

A Write operation requires a START condition, followed by a valid Target Device Address Byte, a valid Register
Address Byte, a Data Byte, and a STOP condition. After each of the three bytes, the ISL74420SLH responds with
an ACK.

Write
Signals from the
Controller
= Target Device Register Address Data
% Address Byte Byte Byte 3
= A N A =
N r Al r N\ r N\ n
) [ B A T T T T T 11 T T T T T 11
Stgnal at SDA 1|0|1|0|Ta|bk|32| 0|0|0|0| -ﬁab||e|5 T m
Signals from X X X
the Target g g e

Figure 22. Byte Write Sequence

6.6 I2C/SMBus Single Byte Read Operation

A Read operation consist of a three byte instruction followed by one Data Byte (See Figure 23). The controller
initiates the operation issuing the following sequence: a START, the Target Device Address Byte with the R/W bit
set to 0, an Register Address Byte, a second START, and a second Target Device Address Byte with the R/W bit
set to 1. After each of the three bytes, the ISL74420SLH responds with an ACK. The controller terminates the
read operation (issuing a ACK and a STOP condition).

Signals from the Target Device Target Device

= . = .
Controller % Address Byte with Register Address g:: Address Byte with ‘6 %
5 R/W =0 Byte e R/W =1 5
r N r A r N
. T T T T T 11 T T T T T 11 T T T T T 11 LI I I B B
Signal at SDA 1|O|1|O|Tal|)le|2|0 OIOIOIOITIablleSI 1|0|1|O|Tat|ﬂe|2|1 L1111 I V|
| |
4 ¥ v
Signals from 2 2 2 Single Read
the Target Data Byte

Figure 23. Single Byte Read Sequence

7. Application Information

71 Termination

CLKOUT and CLKIN signals may benefit from controlled impedance routing and termination to maintain clean
signals over large distances. Refer to the Termination Options for High-Speed LVCMOQOS Driver Clock Drivers
application note for termination recommendations.
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Consider the ISL74420SLH VCC current limit, VOH level, and VOL level if adding a termination load resistor.

7.2 Current Consumption and Power Dissipation

The method used to estimate the current consumption and power dissipation of the ISL74420SLH varies
depending on the PVIN, VCC, VCCEXT, and CLKOUT loading.

7.21 PVIN Current when VCCEXT is Tied to VCC

Estimating the current consumption and power dissipation of the ISL74420SLH can be simplified if VCCEXT is
tied to VCC and the selected configuration is similar to one of the configurations listed in the Electrical
Specifications table as Ipyy oper configurations 1 through 4. Configurations 1, 2, and 3 represent the worst case
PVIN current consumption in the three different operational modes. Renesas recommends using one of these
three specification limits for the current and power budget.

Multiply the PVIN current consumption by the PVIN voltage to estimate the power dissipation of the
ISL74420SLH.

7.2.2 PVIN Current when VCCEXT is Separate
Estimating current consumption becomes more complex when VCCEXT is supplied from a separate power
supply. For this configuration, Renesas recommends using lpy|y_oper4 @s a starting point for the PVIN current.

Although this configuration includes VCCEXT current, that current is small at 1MHz so the current consumption is
still close. Subtract 6mA if operating in Follower mode and add 3mA if operating in Leader mode with a CLKIN
signal.

Multiply the PVIN current and the PVIN voltage to estimate this portion of the power dissipation of the
ISL74420SLH.

7.2.3 VCCEXT Current
Estimating VCCEXT supply current can be done two ways. The worst-case method is to use the specification
lvccexT max- The actual VCCEXT supply current is not higher than that unless the CLKOUT pins have significant

loads. When more granular current and power estimation is required, refer to Figure 7 to estimate the VCCEXT
supply current. Look up the application’s highest CLKOUT frequency on the X-axis, and use the measured
VCCEXT current. This data was collected with all four outputs at the same frequency and VCCEXT = 5.5V, so the
real-world consumption should be lower if the configuration has a combination of different CLKOUT frequencies.

Multiply the VCCEXT current and the VCCEXT voltage to estimate this portion of the power dissipation of the
ISL74420SLH.
7.24 Additional Loading of the CLKOUT Pins

The specification table and performance graphs assume a small 12pF capacitive load on each CLKOUT pin. This
is similar to the load that is imposed by a compact PCB layout and the SYNC or CLKIN of a typical IC. Additional
loading beyond this causes additional supply current and should be considered.

For a capacitive load, use Equation 2 to calculate the average additional supply current for each CLKOUT where
Vvecext is the VCCEXT voltage, C| gapy is the additional capacitive load on that CLKOUT pin, and fo kouTy iS

the frequency of that CLKOUT pin.

(EQ.2)  ligaq cap cLkouTx = YvcCEXT X Cloadx * feLkouTx

Use Equation 3 to estimate the power dissipation due to additional capacitive loading where Vg is either PVIN
(for applications where VCC is providing VCCEXT) or VCCEXT (when a separate VCCEXT is provided).

3
(EQ. 3) I:)Ioad_cap - Vsrcx[ Z IIoad_cap_CLKOUTxJ
X=0
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Use Equation 4 to calculate the additional current consumption due to resistive loading of the CLKOUT pins that
assumes a 50% duty cycle on any CLKOUT.

05xV
_ VCCEXT
(EQ. 4) IIoad_res_CLKOUTx N R
LOADx

The additional power dissipation due to resistive loading of CLKOUT can generally be disregarded when a
separate VCCEXT is supplied because the voltage drop between VCCEXT and CLKOUTx is low. However, the
power dissipation can be significant if VCCEXT is supplied by VCC and the PVIN voltage is high.

3
(BQ-5)  Pioad res Do = (Vpyin—CLKOUTXy o) X[ > IIoad_res_CLKOUTx]
X =0

7.3 Leader and Follower Configuration

When driving ISL74420SLH as followers, there are often multiple options for the CLKIN frequency to provide the
required output clock frequency. One way to determine the necessary input clock is to study Table 1. If all
necessary frequencies occur in the PRESCL Float column, the ISL74420SLH can produce them with a 24MHz
input clock. If all necessary frequencies occur in the PRESCL High column, it can produce them with a 12MHz
input clock. Lower CLKIN frequencies are more resilient to signal degradation and can lower the power
consumption of the ISL74420SLH.

In the example below, the system requires 2MHz 0°, 2MHz 180°, 1MHz, and 500kHz clock signals. All four of
these are available in the PRESCL Low and PRESCL Float columns of the Table 8. 2MHz is not available in the
PRESCL High column. Therefore, a 24MHz CLKIN signal can be used by setting the part up to divide-by-12, -24,
and -48.

Table 8. Example 1

. . FREQ option with
; FREQ option with 48MHz CLKIN
CLKOUT Channel | Required CLKOUT 24MHz CLKIN
Frequency
PRESCL Low PRESCL Float PRESCL High PRESCL Low
0 2MHz 0° 4 3 X 3
1 2MHz 180° 4 3 X 3
2 1MHz 5 4 3 4
3 500kHz 6 5 4 5

In the next example, all four CLKOUT channels are set to 1MHz with 90° phase separation options. This can be
produced by a ISL74420SLH set to option 2 (divide-by-4) with only a 4MHz input clock.
Table 9. Example 2

. . FREQ Option with
; FREQ Option with 48MHz CLKIN
CLKOUT Channel | Required CLKOUT 4MHz CLKIN
Frequency
PRESCL Low PRESCL Float PRESCL High PRESCL Low
0 1MHz 0° 5 4 3 2
1 1MHz 90° 5 4 x (phase) 2
2 1MHz 180° 5 4 3 2
3 1MHz 270° 5 4 X (phase) 2
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7.4 Power Supply Biasing

The ISL74420SLH is biased from the PVIN pin and can accept a supply voltage of 3.0V to 18V. Although, the
ISL74420SLH is fully specified down to 3.0V, providing a PVIN higher than 3.5V guarantees the best oscillator
frequency performance across all operating conditions. Renesas recommends placing a local decoupling ceramic
capacitor of 0.1uF or larger near the PVIN and GND pins for high frequency filtering. The PVIN pin supplies power
to the internal 3.3V LDO connected to the VCC pin. Renesas recommends placing a local 1uF ceramic capacitor
near the VCC and GND pins. The VCC LDO is enabled when PVIN is above the UVLO threshold (2.91V typical).

741 3.3V Single Supply Applications

If only a 3.3V power supply is available, PVIN, VCC, and VCCEXT pins can all be tied together and driven from
the same supply. This bypasses the internal LDO voltage regulation and its current limit.

7.4.2 Startup Sequence

After proper biasing of PVIN, the VCC LDO starts up and the ISL74420SLH runs through its startup routine. This
routine varies based on the part configuration as described in OUTEN and READY. After the startup routine is
complete, OUTEN is high and VCCEXT has an appropriate power supply connected, the ISL74420SLH begins to

drive the CLKOUTx pins. The typical delay time from power-up to driving output clocks in non-12C/SMBus
operation is 2.2ms.

7.5 VCCEXT - Clock Output Power Stage

The VCCEXT is the power supply for the CLKOUTx output drivers and can accept a supply voltage of 3.0V to
5.5V. The VCCEXT can be biased from the 3.3V LDO by connecting the VCC and VCCEXT pins together for 3.3V
Clock output signals. The 3.3V VCC LDO current limit (75mA minimum) provides sufficient margin for driving the
highest output frequency on the clock outputs. If VCCEXT is connected to an external supply, Renesas
recommends placing a 1uF ceramic capacitor near the VCCEXT and GND pins. The CLKOUTXx signals drive to a
high level defined by the VCCEXT voltage. There is no power sequencing requirement for the PVIN and VCCEXT
supplies.

7.6 Layout Recommendations

= Place the PVIN capacitor as close as possible to the PVIN pin.

= Place the VCC capacitor as close as possible to the VCC pin.

= Place the VCCEXT capacitor as close as possible to the VCCEXT pin.

= Place tightly coupled termination on CLKIN if the clock source requires it.

= Ensure that all CLKOUTXx (0-3) traces are routed away from sensitive nets.

= Ensure that all CLKOUTX (0-3) traces are routed with equal length to achieve optimal phase matching between
outputs.

= Place the OSCTUNE resistor as close as possible to the OSCTUNE pin.
= Ensure a good ground plane.
= Refer to the ISL74420SLH evaluation and demonstration boards for example PCB layouts.

When incorporating the ISL74420SLH into a system there are a few guidelines that can ensure optimal electrical
and noise performance. Analog circuits can conduct noise through paths that connect it to the outside world. The
most sensitive nets to the ISL74420SLH are VCC and OSCTUNE. Ensure these are kept away from known
system noise sources.

When creating a new PCB design, Renesas recommends decoupling the power supply pins (PVIN, VCC and

VCCEXT) for power supply filtering. If the traces to the supply lines are long, Renesas recommends using a larger
1uF capacitor at the point of entry for the supply and a smaller capacitor, like a 0.1pF, close to the part to reduce
high-frequency perturbations. CLKOUTx (0-3) routing is especially important. Consider placing series termination
resistors on the four clock outputs. Renesas recommends reviewing best practice documentation related to clock
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routing and termination options, see Renesas Output Terminations Quick Guide. Locate series Termination

resistors or placeholders as close as possible to the driving device pin.

8. Die Characteristics

Table 10. Die and Assembly Related Information

Die Information

4060umx4060um (160 milsx160 mils)

Dimensions Thickness: 483um +25um (19 mils £1 mil)

Interface Materials

Type: Silicon Dioxide or Silicon Nitride

Glassivation 12KA Silicon Nitride on 3kA Oxide
Top Metallization Type: 99.5% Al, 0.5%Cu
Backside Finish Silicon

Process 0.25um BiCMOS

Assembly Information

Substrate Potential Tied to DGND bond pad

Additional Information

Worst Case Current Density 1.6x 105A/cm?2

Transistor Count 46,776

Weight of Packaged Device Ceramic: 1.14 grams
Finish: Gold

Lid Characteristics Potential: Tied to package pin 30, GND

Finish: Gold

Bottom Metal Ch teristi
otiom Meta aracteristics Potential: Tied to package pin 30, GND
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8.1

Metalization Mask Layout

CHOFREQI2]

CHOFREQI1

CHOFREQID!

PRESCL

CHIFREQIL.

CH1FREQr2)| f

CH3FREQI1]

ICH3FREQI@1

[CLKOUT3

CH2FREQIA]

CH2FREQI11

[CH2FREQI2]

CHIPHIZ]

CHIPHIII

CHIPH@MIPHI[] SCL SDA DGND AGND OUTEN MASTER ~ READY

Table 11. Layout X-Y Coordinates (Centroid of Bond Pad)

CHZPHIO!

CHEPHILI

CHZPHIZI

Pad Name N:::ger Nu':';er X'cczﬁ:';“ate Y'c"(‘l’;:;“ate Pad Size X (um) | Pad Size Y (um) ;:rr:imr;
CQFP (mil)
CHOFREQ[2] 1 1 207.86 3537.70 117.00 117.00 1.25
CHOFREQ[1] 2 2 207.86 3275.78 117.00 117.00 1.25
CHOFREQIO] 3 3 207.86 3064.78 117.00 117.00 1.25
PRESCL 4 4 207.86 2802.86 117.00 117.00 1.25
CLKOUTO 5 5 207.86 2454.96 117.00 117.00 1.25
GNDO 6 6 207.86 2258.96 117.00 117.00 1.25
GND1 7 7 207.86 1721.04 117.00 117.00 1.25
CLKOUT1 8 8 207.86 1525.04 117.00 117.00 1.25
NC1 9 9 207.86 1175.65 117.00 117.00 1.25
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Table 11. Layout X-Y Coordinates (Centroid of Bond Pad) (Cont.)

Pad Name N:;ger Nu':]’l‘)er X'c‘x:)i"ate Y'C"(:::;"ate Pad Size X (um) | Pad Size Y (um) Siﬂ,‘mﬂi

CQFP (mil)
CH1FREQ[0] 10 10 207.86 913.73 117.00 117.00 1.25
CH1FREQ[1] 11 11 207.86 697.73 117.00 117.00 1.25
CH1FREQ[2] 12 12 207.86 455.81 117.00 117.00 1.25
CH1PH[2] 13 13 281.50 207.86 117.00 117.00 1.25
CH1PH[1] 14 14 524.83 207.86 117.00 117.00 1.25
CH1PHI[0] 15 15 735.83 207.86 117.00 117.00 1.25
scL 16 16 997.75 207.86 117.00 117.00 1.25
SDA 17 17 1183.75 207.86 117.00 117.00 1.25
DGND 18 18 1504.35 207.86 280.00 117.00 1.25
AGND 19 18 2225.06 207.86 280.00 117.00 1.25
OUTEN 20 19 2521.56 207.86 117.00 117.00 1.25
MASTER 21 20 2783.48 207.86 117.00 117.00 1.25
READY 22 21 2969.48 207.86 117.00 117.00 1.25
CH2PHI[0] 23 22 3231.40 207.86 117.00 117.00 1.25
CH2PH[1] 24 23 3442.40 207.86 117.00 117.00 1.25
CH2PH[2] 25 24 3698.50 207.86 117.00 117.00 1.25
CH2FREQ[2] 26 25 3772.14 467.61 117.00 117.00 1.25
CH2FREQ[1] 27 26 3772.14 729.53 117.00 117.00 1.25
CH2FREQ[0] 28 27 3772.14 968.82 117.00 117.00 1.25
CLKOUT2 29 29 3772.14 1525.04 117.00 117.00 1.25
GND2 30 30 3772.14 1721.04 117.00 117.00 1.25
GND3 31 31 3772.14 2258.96 117.00 117.00 1.25
CLKOUT3 32 32 3772.14 2454.96 117.00 117.00 1.25
NC3 33 33 3772.14 2802.86 117.00 117.00 1.25
CH3FREQ[0] 34 34 3772.14 3064.78 117.00 117.00 1.25
CH3FREQ[1] 35 35 3772.14 3275.78 117.00 117.00 1.25
CH3FREQ[2] 36 36 3772.14 3537.70 117.00 117.00 1.25
CH3PH[2] 37 37 3698.50 3772.14 117.00 117.00 1.25
CH3PH[1] 38 38 3436.58 3772.14 117.00 117.00 1.25
CH3PHI[0] 39 39 3233.89 3772.14 117.00 117.00 1.25
PVIN 40 40 2928.67 3772.14 280.00 117.00 1.25
CLKIN 41 41 2478.69 3772.14 117.00 117.00 1.25
AVCC 42 42 2178.20 3772.14 280.00 117.00 1.25
DVCC 43 42 1782.97 3772.14 280.00 117.00 1.25
VCCEXT 44 43 1482.48 3772.14 117.00 117.00 1.25
NC4 45 44 1220.56 3772.14 117.00 117.00 1.25
OSCTUNE 46 45 1034.56 3772.14 117.00 117.00 1.25
CHOPHI[0] 47 46 772.64 3772.14 117.00 117.00 1.25
CHOPHI[1] 48 47 561.64 3772.14 117.00 117.00 1.25
CHOPH[2] 49 48 299.72 3772.14 117.00 117.00 1.25
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9. Package Outline Drawing

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

document.

10. Ordering Information

., Radiation Hardness Package Description Pkg. Carrier Temp.

Part Number Part Marking (Total lonizing Dose) (RoHS Compliant)!] Dwg # Type Range
ISL74420SLHMFI2] ] LDR to 75krad(Si) 48Ld 10x10mm CQFP R48.C Tay | o000
[2][3] -55 to
ISL74420SLHF/PROTO! - N/A 48Ld 10x10mm CQFP R48.C Tray +125°C

ISL74420SLHEV1Z14]

Full-featured evaluation board with switch and jumper-configurable frequency and phase. Ideal for bench

evaluation of the ISL74420SLH.

ISL74420SLHDEMO1Z16]

Small form factor board with resistor-configurable frequency and phase. Ideal to provide clocks to switching
power converter EVAL and DEMO boards.

1. For the Pb-Free Reflow Profile, see TB493.
2. This Pb-free Hermetic packaged product employs 100% Au plate - e4 termination finish, which is RoHS compliant and compatible with both SnPb
and Pb-free soldering operations.
3. The /PROTO is not rated or certified for Total lonizing Dose (TID) or Single Event Effect (SEE) immunity. This part is intended for engineering
evaluation purposes only. The /PROTO part meets the electrical limits and conditions across temperature specified in this datasheet. This part
type does not come with a Certificate of Conformance.
4. Evaluation board uses the /PROTO parts and /PROTO parts are not rated or certified for Total lonizing Dose (TID) or Single Event Effect (SEE)

immunity.

11. Revision History

Revision

Date

Description

1.00 May 22, 2025 | Initial release

R34DS0053EU0100 Rev.1.00

May 22, 2025
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ISL74420SLH Datasheet

A. ECAD Design Information

This information supports the development of the PCB ECAD model for this device. It is intended to be used by
PCB designers.

AA1 Part Number Indexing

Orderable Part Number Number of Pins Package Type Package Code/POD Number

ISL74420SLHMF 48 CQFP R48.C

A.2  Symbol Pin Information
A.21 48-CQFP

Pin Number Primary Pin Name Primary Electrical Type Alternate Pin Name(s)
1 CHO FREQI2] Input -
2 CHO FREQ[1] Input -
3 CHO FREQI0] Input -
4 PRESCL Input -
5 CLKOUTO Output -
6 GND Power -
7 GND Power -
8 CLKOUT1 Output -
9 GND Power -
10 CH1 FREQI0] Input -
1 CH1 FREQ[1] Input -
12 CH1 FREQI2] Input -
13 CH1 PH[2] Input -
14 CH1 PH[1] Input -
15 CH1 PHI0] Input -
16 SCL Input -
17 SDA 1/10 -
18 GND Power -
19 OUTEN Input -
20 MASTER Input -
21 READY Output -
22 CH2 PHI0] Input -
23 CH2 PH[1] Input -
24 CH2 PH[2] Input -
25 CH2 FREQI2] Input -
26 CH2 FREQ[1] Input -
27 CH2 FREQI0] Input -
28 NC Passive -
29 CLKOUT2 Output -
30 GND Power -
31 GND Power -
32 CLKOUT3 Output -
33 GND Power -
34 CH3 FREQI0] Input -
35 CH3 FREQ[1] Input -
36 CH3 FREQI2] Input -
37 CH3 PH[2] Input -
38 CH3 PH[1] Input -
39 CH3 PHI0] Input -
40 PVIN Power -
41 CLKIN Input -
42 vCC Power -
43 VCCEXT Power -

R34DS0053EU0100 Rev.1.00

- om" Page 32
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ISL74420SLH Datasheet

Pin Number Primary Pin Name Primary Electrical Type Alternate Pin Name(s)
44 GND Power
45 OSCTUNE Input
46 CHO PHI0] Input
47 CHO PH[1] Input
48 CHO PH[2] Input
EPAD49 GND Power

R34DS0053EU0100 Rev.1.00
May 22, 2025
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A.3  Symbol Parameters

o . Min Max . Max Number of
ordﬁ:ﬁ;‘:ra” Qualification Q‘::I(i’fliact:t)ircl)n LDR Mcfrunt;ng RoHS Operating Operating M\;ZI:ZP:t Mcoxltlgp:t Output 0-;| tpeut Output Interface l:?t::f Freczre:c
yp Temperature | Temperature 9 9 Frequency yp Channels q Y
QML Class V 75 ) o o 12C,
ISL74420SLHMF Space Equiv. krad(Si) SMD Compliant -55 °C 125°C 3V 18V 30 MHz CMOS 4 SMBUS 25 ps 48 MHz

Joayseleq HISO0ZYY.LSI
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A.4 Footprint Design Information

A.41 48-CQFP
Follow the POD drawing for footprint generation of 48 Lead Ceramic Quad Flatpack Package.
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Package Outline Drawing
R48.C

RENESAS Cro048AA

48 Lead Ceramic Quad Flatpack 10.0x10.0x3.125 mm Body, 0.635 mm Pitch
Rev01, Apr 15, 2025
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Notes:

1. All dimensions are in inches (millimeters).

ADimension shall be measured at point
of exit (beyond the meniscus) of the
lead from the body.

Bottom View
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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)

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.

© 2025 Renesas Electronics Corporation. All rights reserved.
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