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/{ENESAS User’'s Manual

ISL8280MEVAL1Z

Evaluation Board

1. Overview

The ISL8280MEVAL1Z evaluation board (shown in Figures 4 and 5) is designed for evaluating the ISL8280M.
The ISL8280M is a single channel step-down, synchronous DC/DC power supply module that is capable of
delivering up to 10A of continuous current. The proprietary Renesas R4 Technology control scheme has
extremely fast transient performance, accurately regulated frequency control, and all internal compensation. The
ISL8280M includes an SMBus/PMBus/I2C interface for module configuration, telemetry (V,y, VouT louT and
temperature) and fault reporting, and allows for easy R4 loop optimization that results in fast transient
performance across a wide range of applications, which includes all ceramic output filters. The ISL8280M
integrates the controller, all power components, and most passive components. The device requires only a few
external components to operate, which significantly reduces design complexity and board space, and it optimizes
for high power density applications without the need for airflow or a heatsink.

The ISL8280MEVAL1Z evaluation board is a 3x3.4 inch six-layer FR4 board with 20z. copper on all layers. The
ISL8280MEVAL1Z operates from a single 4.5V to 15V wide input power rail and offers adjustable output voltages
down to 0.5V and efficiencies of up to 95%. The ISL8280MEVAL1Z comes with placeholders for pin-strap
resistors to program output voltage, PFM/PWM mode, temperature compensation (TCOMP), PMBus address,
switching frequency (fgyy), AV gain, OCP retry/latchoff, ultrasonic PFM enable, soft-start ramp rate, RR
impedance, and AV gain multiplier (1x or 2x).

The ISL8280MEVALZ ships with the ZLUSBEVAL3Z (USB to PMBus adapter), which connects the evaluation
board to a PC to activate the PMBus communication interface. The PMBus command set is accessed by using
the Renesas PowerNavigator™ evaluation software from a PC running Microsoft Windows. The
ISL8280MEVAL1Z can operate in Pin-Strap mode without needing the ZLUSBEVAL3Z adapter or PMBus
communication.

By default, the ISL8280MEVAL1Z is set to a 1V output voltage with a 400kHz switching frequency, 49 AV gain,
and 200kQ RR.

11  Key Features

* Input voltage range: 4.5V to 15V, capable of delivering up to 10A of continuous current, and up to 95%
conversion efficiency

+ Adjustable output voltage: 0.5V to 5V with £1.5% load/line/temperature regulation with remote sense
» Proprietary Renesas R4 Technology

» Programmable Vo1, PFM/PWM mode, TCOMP, PMBus address, fgy, AV gain, OCP retry/latchoff, ultrasonic
PFM enable, soft-start ramp rate, RR, and AV gain multiplier

* Monitor: V|, VouT. louT, temperature, switching frequency, duty cycle, and faults
« Startup into precharged load
* Dedicated enable pin and PGOOD indicator

» Comprehensive fault protection for high system reliability: over-temperature protection, output overcurrent and
short-circuit protection, output overvoltage and undervoltage protection, open remote sense protection, input
UVLO and power sequence, and fault reset

* Thermally enhanced 12mmx11mmx5.3mm HDA package

» Compatible with Renesas PowerNavigator software
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ISL8280MEVAL1Z 1. Overview
1.2  Specifications
The ISL8280MEVAL1Z is configured and optimized for the following operating conditions:
* V|y=4.5Vto 15V
* Vour=1V
* lout-max = 10A
. fSW = 400kHz
+ AV gain multiplier = 2x, AV gain = 49, RR = 200kQ
* PMBus address = 0x60h
* TCOMP = +5°C
1.3  Ordering Information
Part Number Description
ISL8280MEVAL1Z 10A high efficiency SMBus/PMBus/I2C step-down power module evaluation board
1.4 Related Literature
For a full list of related documents, visit our website:
» ISL8280M device page
ISL8280M
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Figure 1. ISL8280MEVAL1Z Block Diagram
1.5 Recommended Testing Equipment
» DC power supply with minimum 15V/10A source current capability
+ Electronic loads capable of sinking current up to 10A
* Digital Multimeters (DMMs)
» Oscilloscope with greater than 100MHz bandwidth
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ISL8280MEVAL1Z 2. Functional Description

2. Functional Description

The ISL8280MEVAL1Z evaluation board provides the peripheral circuitry to evaluate the ISL8280M feature set.
The ISL8280MEVAL1Z includes several connectors, test points, and external pin-strap resistors that simplify
validation of the module. Figures 4 and 5 on page 23 show the top and bottom of the ISL8280MEVAL1Z.

21 Quick Start Guide

2.1.1 Pin-Strap Option

The ISL8280MEVAL1Z can be configured in Pin-Strap mode with standard 1% resistors. The PMBus interface is
not required to evaluate ISL8280M in Pin-Strap mode. Vo1, PFM/PWM mode, TCOMP, PMBus address, fgyy, AV
gain, OCP retry/latchoff, ultrasonic PFM enable, soft-start ramp rate, RR, and AV gain multiplier can be changed
by populating the recommended resistors at placeholders provided in the ISLB280MEVAL1Z. Complete the
following steps to evaluate the ISL8280M with the Pin-Strap option.

1. Disable the module by toggling the mechanical switch SW1 to 2-3 as shown in Figure 4.

2. Connect the DC input power supply to the banana sockets J, and J3 and the electronic load to sockets J14 and
J1s. Ensure that the polarity for the power leads is correct and the input voltage is within the
ISL8280MEVAL1Z'’s operating range of 4.5V to 15V. Use test points TP4 (VIN) and TP5 (GND) to accurately
measure the input voltage.

3. Toggle the mechanical switch SW4 to 1-2 to enable the module.
4. Turn on the DC input power supply.

5. Probe test points TP3 (VOUT) and TP4 (PGND) to observe the output voltage. The output voltage should read
1V.

6. Adjust the input voltage, V|, within the specified range and observe the output voltage. The output voltage
variation should be within £1.5%.

7. Adjust the load current to within the specified range of OA to 10A and observe the output voltage. The output
voltage variation should be within £1.5%.

8. To change Vgyr, disconnect the ISL8280MEVAL1Z from the setup and populate 1% standard 0402 resistors
at the R, and R placeholder locations on the bottom layer. Table 1 on page 6 is a reference for programming
different output voltages. See the “ISL8280M Design Guide Matrix of Typical Applications” table in the
ISL8280M datasheet for typical application recommended values.

9. To change the PFM/PWM mode, TCOMP, and PMBus address, disconnect the ISL8280MEVAL1Z from the
setup and populate 1% standard 0402 resistors at the R4y and R44 placeholder locations on the bottom layer.
Table 2 on page 11 is a reference for customizing module specifications. Renesas recommends using +5°C
as the TCOMP.

10. To change the OCP retry/latchoff, fgy, AV gain, and ultrasonic PFM enable, disconnect the ISL8280MEVAL1Z
from the setup and populate 1% standard 0402 resistors at the Rg and Rg placeholder locations on the bottom
layer. Table 3 on page 17 is a reference for customizing module specifications. See the “ISL8280M Design
Guide Matrix of Typical Applications” table in the ISL8280M datasheet for typical application recommended
values.

11. To change the soft-start ramp rate, RR, and AV gain multiplier, disconnect the ISL8280MEVAL1Z from the
setup and populate 1% standard 0402 resistors at the Rg and Rg placeholder locations on the bottom layer.
Table 4 on page 20 is a reference for customizing module specifications. See the “ISL8280M Design Guide
Matrix of Typical Applications” table in the ISL8280M datasheet for typical application recommended values.
Note: The AV gain multiplier (AVMLTI) can be set by external R and Rg only.
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ISL8280MEVAL1Z 2. Functional Description

2.1.2 PMBus Option

The ISL8280MEVAL1Z can be configured using the provided ZLUSBEVAL3Z dongle and PowerNavigator
evaluation software. Complete the following steps to evaluate the ISL8280M with the PMBus option.

1. Install PowerNavigator.
2. Disable the module by switching the mechanical switch SW4 to 2-3 as shown in Figure 4.

3. Connect the DC input power supply to the banana sockets J4 and J5 and the electronic load to sockets J14 and
J15. Ensure that the polarity for the power leads is correct and the input voltage is within the
ISL8280MEVAL1Z'’s operating range of 4.5V to 15V. Use test points TP4 (VIN) and TP5 (GND) to accurately
measure the input voltage.

Connect the ZLUSBEVAL3Z dongle (USB to PMBus adapter) to Jg on the ISL8280MEVAL1Z.
Connect the supplied USB cable from the computer through USB to the ZLUSBEVAL3Z dongle.
Turn on the DC input power supply.

Launch PowerNavigator.

© N o o &

Toggle the mechanical switch SW, to 1-2 to enable the module. Alternatively, use the PMBus
ON_OFF_CONFIG and OPERATION commands in PowerNavigator to allow PMBus Enable.

9. Monitor and configure the ISL8280MEVAL1Z using the PMBus commands (see the “SMBus, PMBus, and 12C
Supported Commands” table in the ISL8280M datasheet) in PowerNavigator. Note: The AV gain multiplier
(AVMLTI) can be set by external Rg and Rg only.

10. Adjust the input voltage, V|, within the specified range and observe the output voltage. The output voltage
variation should be within £1.5%.

11. Adjust the load current to within the specified range of OA to 10A and observe the output voltage. The output
voltage variation should be within +1.5%.

12. Populate 1% standard 0402 resistors at the R4 and R4 placeholder locations on the bottom layer to evaluate
multiple power modules using a single ZLUSBEVAL3Z dongle. Table 2 on page 11 is a reference for
programming different PMBus addresses. Make sure that each ISL8280MEVAL1Z is assigned to a unique
PMBus address as shown in the “SMBus/PMBus/I2C 7-Bits Format Address (Hex)” table in the |ISL8280M
datasheet. Connect Jg on the next ISL8280MEVAL1Z together with J4¢ on the previous ISL8280MEVAL1Z.

PowerNavigator tutorial videos are available on the Renesas website.

2.2 Thermal Considerations and Current Derating

Proper board layout is critical so that the board can operate safely and deliver the maximum allowable power. For
the board to operate properly at high ambient temperature environments and carry full load current, carefully
design the board layout to maximize thermal performance. For best thermal performance, use enough trace
width, copper weight, and proper connectors.

The ISL8280MEVAL1Z is capable of operating at 10A full load current at room temperature without the need for
additional cooling systems. However, if the ISL8280MEVAL1Z needs to operate at elevated ambient
temperatures, the available output current needs to be derated. See the derated current curves in the ISL8280M
datasheet to determine the maximum output current that the ISL8280MEVAL1Z can supply.

2.3 Programming the Resistor Reader

This section contains information about operating the resistor reader with the ISL8280M'’s four programming pins
(PROG1, PROG2, PROG3, and PROG4) to customize module specifications. See the “Programming Pin
Descriptions” table in the ISL8280M datasheet for the detailed descriptions of each programming pin.
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ISL8280MEVAL1Z

2. Functional Description

Table 1. PROG 1 Resistor Reader
PROG1 (DC) Ryp (kQ) Rpw (kQ) Vour (V)
01h 49.9 12.4 0.500
02h 453 12.7 0.508
03h 422 13.3 0.516
04h 38.3 13.3 0.523
05h 35.7 13.7 0.531
06h 34 14.3 0.539
07h 31.6 14.7 0.547
08h 29.4 15 0.555
09h 28 15.4 0.562
0Ah 26.7 16.2 0.570
0Bh 25.5 16.5 0.578
0Ch 24.3 17.4 0.586
0Dh 23.2 17.8 0.594
OEh 22.1 18.2 0.602
OFh 21 19.1 0.609
10h 20 19.6 0.617
11h 19.6 20.5 0.625
12h 18.7 21.5 0.633
13h 18.2 22.6 0.641
14h 17.4 23.2 0.648
15h 16.9 24.3 0.656
16h 16.5 26.1 0.664
17h 15.8 26.7 0.672
18h 15.4 28.7 0.680
19h 15 30.1 0.688
1Ah 14.7 32.4 0.695
1Bh 14 34 0.703
1Ch 13.7 36.5 0.711
1Dh 13.3 39.2 0.719
1Eh 13 43.2 0.727
1Fh 107 26.7 0.734
22h 97.6 27.4 0.742
23h 90.9 28.7 0.750
24h 82.5 28.7 0.758
25h 76.8 29.4 0.766
26h 715 30.1 0.773
27h 68.1 31.6 0.781
28h 63.4 32.4 0.789
00h Open 10 0.797
2Ah 57.6 34.8 0.805
2Bh 54.9 35.7 0.812
2Ch 52.3 37.4 0.820
2Dh 49.9 38.3 0.828
2Eh 475 39.2 0.836
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ISL8280MEVAL1Z

2. Functional Description

Table 1. PROG 1 Resistor Reader (Continued)

PROG1 (DC) Ryp (kQ) Rpw (kQ) Vour (V)
2Fh 453 412 0.844
20h Open 215 0.852
31h 422 44.2 0.859
32h 40.2 453 0.867
33h 39.2 48.7 0.875
34h 37.4 49.9 0.883
35h 36.5 52.3 0.891
40h Open 34.8 0.898
37h 34 57.6 0.906
38h 33.2 61.9 0.914
39h 32.4 66.5 0.922
3Ah 30.9 68.1 0.930
3Bh 30.1 73.2 0.938
3Ch 20.4 78.7 0.945
60h Open 52.3 0.953
3Eh 28 93.1 0.961
41h 174 432 0.969
42h 158 44.2 0.977
43h 147 46.4 0.984
44h 133 46.4 0.992
80h Open 75 1.000
46h 18 49.9 1.008
47h 110 51.1 1.016
48h 102 52.3 1.023
49h 97.6 53.6 1.031
4A 93.1 56.2 1.039
AOh Open 105 1.047
4Ch 84.5 60.4 1.055
4Dh 80.6 61.9 1.062
4Eh 76.8 63.4 1.070
4Fh 73.2 66.5 1.078
50h 69.8 68.1 1.086
51h 68.1 71.5 1.094
COh Open 147 1.102
53h 63.4 78.7 1.109
54h 60.4 80.6 1.117
55h 59 84.5 1.125
56h 57.6 90.9 1.133
57h 54.9 93.1 1.141
58h 53.6 100 1.148
59h 52.3 105 1.156
5Ah 49.9 110 1.164
5Bh 48.7 118 1.172
5Ch 475 127 1.180
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ISL8280MEVAL1Z

2. Functional Description

Table 1. PROG 1 Resistor Reader (Continued)

PROG1 (DC) Ryp (kQ) Rpw (kQ) Vour (V)
5Dh 46.4 137 1.188
5Eh 453 150 1.195
EOh Open 499 1.203
62h 237 66.5 1.211
63h 221 69.8 1.219
64h 200 69.8 1.227
65h 187 715 1.234
66h 178 75 1.242
67h 165 76.8 1.250
68h 154 78.7 1.258
69h 147 80.6 1.266
6Ah 140 84.5 1.273
6Bh 133 86.6 1.281
6Ch 127 90.9 1.289
6Dh 121 93.1 1.297
6Eh 15 95.3 1.305
6Fh 110 100 1.312
70h 105 102 1.320
71h 102 107 1.328
72h 97.6 110 1.336
73h 95.3 118 1.344
1Fh 10 Open 1.352
75h 88.7 127 1.359
76h 86.6 137 1.367
77h 82.5 140 1.375
78h 80.6 150 1.383
79h 78.7 162 1.391
7Ah 75 165 1.398
7Bh 73.2 178 1.406
7Ch 715 191 1.414
7Dh 69.8 205 1.422
7Eh 68.1 226 1.430
81h 374 93.1 1.438
82h 340 95.3 1.445
83h 316 100 1.453
84h 287 100 1.461
85h 267 102 1.469
86h 255 107 1.477
87h 237 110 1.484
88h 221 13 1.492
3Fh 215 Open 1.500
8Ah 200 121 1.508
8Bh 191 124 1.516
8Ch 182 130 1.523
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ISL8280MEVAL1Z

2. Functional Description

Table 1. PROG 1 Resistor Reader (Continued)

PROG1 (DC) Ryp (kQ) Rpw (kQ) Vour (V)
8Dh 174 133 1.531
8Eh 165 137 1.539
8Fh 158 143 1.547
90h 150 147 1.555
91h 147 154 1.562
92h 140 158 1.570
93h 137 169 1.578
94h 130 174 1.586
95h 127 182 1.594
96h 124 196 1.602
97h 118 200 1.609
98h 15 215 1.617
99h 13 232 1.625
9Ah 10 243 1.633
9Bh 105 255 1.641
9Ch 102 274 1.648
9Dh 100 294 1.656
9Eh 97.6 324 1.664
A1h 523 130 1.672
A2h 475 133 1.680
A3h 442 140 1.688
Adh 402 140 1.695
A5h 374 143 1.703
A6h 357 150 1.711
A7h 332 154 1.719
A8h 309 158 1.727
A%h 294 162 1.734
AAh 280 169 1.742
ABh 267 174 1.750
ACh 255 182 1.758
ADh 243 187 1.766
AEh 232 191 1.773
AFh 221 200 1.781
BOh 210 205 1.789
5Fh 34.8 Open 1.797
B2h 196 226 1.805
B3h 191 237 1.812
B4h 182 243 1.820
B5h 178 255 1.828
B6h 174 274 1.836
B7h 165 280 1.914
B8h 162 301 1.992
B9h 158 324 2.070
BAh 154 340 2.148
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ISL8280MEVAL1Z 2. Functional Description
Table 1. PROG 1 Resistor Reader (Continued)

PROG1 (DC) Ryp (kQ) Rpw (kQ) Vour (V)
BBh 147 357 2.227
BCh 143 383 2.305
BDh 140 412 2.383
BEh 137 453 2.461
C1h 732 182 2.469
C2h 665 187 2.477
C3h 619 196 2.484
C4h 576 200 2.492
7Fh 52.3 Open 2.500
Céh 499 210 2.508
C7h 464 215 2516
Csh 432 221 2.523
Coh 412 226 2.602
CAh 392 237 2.68
CBh 374 243 2.758
CCh 357 255 2.836
CDh 340 261 2.914
CEh 324 267 2.992
9Fh 75 Open 3.000
CFh 309 280 3.070
DOh 301 294 3.148
D1h 287 301 3.227
D2h 274 309 3.281
D3h 267 332 3.289
BFh 105 Open 3.297
D5h 249 357 3.305
D6h 243 383 3.312
D7h 232 392 3.320
D8h 226 422 3.328
D%h 221 453 3.406
DAh 215 475 3.484
DBh 205 499 3.562
DCh 200 536 3.641
DDh 196 576 3.719
DEh 191 634 3.797
E1h 1000 249 3.875
E2h 909 255 3.953
E3h 845 267 4.031
E4h 768 267 4.109
E5h 715 274 4.188
E6h 665 280 4.266
E7h 634 294 4.344
E8h 590 301 4.422
E9h 562 309 4.500
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ISL8280MEVAL1Z

2. Functional Description

Table 1. PROG 1 Resistor Reader (Continued)
PROG1 (DC) Ryp (kQ) Rpw (kQ) Vour (V)
EAh 536 324 4.578
EBh 511 332 4.656
ECh 487 348 4.734
EDh 464 357 4.812
EEh 442 365 4.891
EFh 422 383 4.969
FOh 402 392 4.977
F1h 392 412 4.984
F2h 374 422 4.992
DFh 147 Open 5.000
F4h 348 464 5.008
FFh 499 Open 0.000
Table 2. PROG 2 Resistor Reader
Temperature
PROG2 (DD) Ryp (kQ) Rpw (kQ) PFM Compensation (°C) | PM_ADDR (7-Bit)
08h 29.4 15 Enabled +30 40h
09h 28 15.4 Enabled +30 41h
O0Ah 26.7 16.2 Enabled +30 42h
0Bh 25.5 16.5 Enabled +30 43h
0Ch 24.3 17.4 Enabled +30 44h
0Dh 23.2 17.8 Enabled +30 45h
OEh 221 18.2 Enabled +30 46h
OFh 21 19.1 Enabled +30 47h
00h Open 10 Enabled +30 60h
01h Open 10 Enabled +30 61h
02h 45.3 12.7 Enabled +30 62h
03h 42.2 13.3 Enabled +30 63h
04h 38.3 13.3 Enabled +30 64h
05h 35.7 13.7 Enabled +30 65h
06h 34 14.3 Enabled +30 66h
07h 31.6 14.7 Enabled +30 67h
10h 20 19.6 Enabled +30 70h
11h 19.6 20.5 Enabled +30 71h
12h 18.7 21.5 Enabled +30 72h
13h 18.2 22.6 Enabled +30 73h
14h 17.4 23.2 Enabled +30 74h
15h 16.9 24.3 Enabled +30 75h
16h 16.5 26.1 Enabled +30 76h
17h 15.8 26.7 Enabled +30 77h
18h 15.4 28.7 Enabled +30 78h
19h 15 30.1 Enabled +30 79h
1Ah 14.7 324 Enabled +30 7Ah
1Bh 14 34 Enabled +30 7Bh
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ISL8280MEVAL1Z

2. Functional Description

Table 2. PROG 2 Resistor Reader (Continued)

Temperature
PROG2 (DD) Ryp (kQ) Rpw (kQ) PFM Compensation (°C) | PM_ADDR (7-Bit)
1Ch 13.7 36.5 Enabled +30 7Ch
1Dh 13.3 39.2 Enabled +30 7Dh
1Eh 13 43.2 Enabled +30 7Eh
1Fh 10 Open Enabled +30 7Fh
28h 63.4 324 Enabled +15 40h
29h 60.4 33.2 Enabled +15 41h
2Ah 57.6 34.8 Enabled +15 42h
2Bh 54.9 35.7 Enabled +15 43h
2Ch 52.3 374 Enabled +15 44h
2Dh 49.9 38.3 Enabled +15 45h
2Eh 47.5 39.2 Enabled +15 46h
2Fh 45.3 41.2 Enabled +15 47h
20h Open 21.5 Enabled +15 60h
21h 107 26.7 Enabled +15 61h
22h 97.6 27.4 Enabled +15 62h
23h 90.9 28.7 Enabled +15 63h
24h 82.5 28.7 Enabled +15 64h
25h 76.8 29.4 Enabled +15 65h
26h 715 30.1 Enabled +15 66h
27h 68.1 31.6 Enabled +15 67h
30h 43.2 42.2 Enabled +15 70h
31h 42.2 44.2 Enabled +15 71h
32h 40.2 453 Enabled +15 72h
33h 39.2 48.7 Enabled +15 73h
34h 37.4 49.9 Enabled +15 74h
35h 36.5 52.3 Enabled +15 75h
36h 34.8 54.9 Enabled +15 76h
37h 34 57.6 Enabled +15 77h
38h 33.2 61.9 Enabled +15 78h
39h 324 66.5 Enabled +15 79
3Ah 30.9 68.1 Enabled +15 7Ah
3Bh 30.1 73.2 Enabled +15 7Bh
3Ch 29.4 78.7 Enabled +15 7Ch
3Dh 28.7 84.5 Enabled +15 7Dh
3Eh 28 93.1 Enabled +15 7Eh
3Fh 21.5 Open Enabled +15 7Fh
48h 102 52.3 Enabled +5 40h
49h 97.6 53.6 Enabled +5 41h
4Ah 93.1 56.2 Enabled +5 42h
4Bh 88.7 57.6 Enabled +5 43h
4Ch 84.5 60.4 Enabled +5 44h
4Dh 80.6 61.9 Enabled +5 45h
4Eh 76.8 63.4 Enabled +5 46h
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ISL8280MEVAL1Z

2. Functional Description

Table 2. PROG 2 Resistor Reader (Continued)

Temperature
PROG2 (DD) Ryp (kQ) Rpw (kQ) PFM Compensation (°C) | PM_ADDR (7-Bit)
4Fh 73.2 66.5 Enabled +5 47h
40h Open 34.8 Enabled +5 60h
41h 174 43.2 Enabled +5 61h
42h 158 44.2 Enabled +5 62h
43h 147 46.4 Enabled +5 63h
44h 133 46.4 Enabled +5 64h
45h 124 47.5 Enabled +5 65h
46h 118 49.9 Enabled +5 66h
47h 110 51.1 Enabled +5 67h
50h 69.8 68.1 Enabled +5 70h
51h 68.1 715 Enabled +5 71h
52h 64.9 73.2 Enabled +5 72h
53h 63.4 78.7 Enabled +5 73h
54h 60.4 80.6 Enabled +5 74h
55h 59 84.5 Enabled +5 75h
56h 57.6 90.9 Enabled +5 76h
57h 54.9 93.1 Enabled +5 77h
58h 53.6 100 Enabled +5 78h
59h 52.3 105 Enabled +5 79
5Ah 49.9 110 Enabled +5 7Ah
5Bh 48.7 118 Enabled +5 7Bh
5Ch 47.5 127 Enabled +5 7Ch
5Dh 46.4 137 Enabled +5 7Dh
5Eh 45.3 150 Enabled +5 7Eh
5Fh 34.8 Open Enabled +5 7Fh
68h 154 78.7 Enabled Off 40h
69h 147 80.6 Enabled Off 41h
6Ah 140 84.5 Enabled Off 42h
6Bh 133 86.6 Enabled Off 43h
6Ch 127 90.9 Enabled Off 44h
6Dh 121 93.1 Enabled Off 45h
6Eh 115 95.3 Enabled Off 46h
6Fh 110 100 Enabled Off 47h
60h Open 52.3 Enabled Off 60h
61h 261 64.9 Enabled Off 61h
62h 237 66.5 Enabled Off 62h
63h 221 69.8 Enabled Off 63h
64h 200 69.8 Enabled Off 64h
65h 187 715 Enabled Off 65h
66h 178 75 Enabled Off 66h
67h 165 76.8 Enabled Off 67h
70h 105 102 Enabled Off 70h
71h 102 107 Enabled Off 71h
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ISL8280MEVAL1Z

2. Functional Description

Table 2. PROG 2 Resistor Reader (Continued)

Temperature
PROG2 (DD) Ryp (kQ) Rpw (kQ) PFM Compensation (°C) | PM_ADDR (7-Bit)
72h 97.6 110 Enabled Off 72h
73h 95.3 118 Enabled Off 73h
74h 90.9 121 Enabled Off 74h
75h 88.7 127 Enabled Off 75h
76h 86.6 137 Enabled Off 76h
77h 82.5 140 Enabled Off 77h
78h 80.6 150 Enabled Off 78h
79 78.7 162 Enabled Off 79
7Ah 75 165 Enabled Off 7Ah
7Bh 73.2 178 Enabled Off 7Bh
7Ch 715 191 Enabled Off 7Ch
7Dh 69.8 205 Enabled Off 7Dh
7Eh 68.1 226 Enabled Off 7Eh
7Fh 52.3 Open Enabled Off 7Fh
88h 221 113 Disabled +30 40h
89h 210 115 Disabled +30 41h
8Ah 200 121 Disabled +30 42h
8Bh 191 124 Disabled +30 43h
8Ch 182 130 Disabled +30 44h
8Dh 174 133 Disabled +30 45h
8Eh 165 137 Disabled +30 46h
8Fh 158 143 Disabled +30 47h
80h Open 75 Disabled +30 60h
81h 374 93.1 Disabled +30 61h
82h 340 95.3 Disabled +30 62h
83h 316 100 Disabled +30 63h
84h 287 100 Disabled +30 64h
85h 267 102 Disabled +30 65h
86h 255 107 Disabled +30 66h
87h 237 110 Disabled +30 67h
90h 150 147 Disabled +30 70h
91h 147 154 Disabled +30 71h
92h 140 158 Disabled +30 72h
93h 137 169 Disabled +30 73h
94h 130 174 Disabled +30 74h
95h 127 182 Disabled +30 75h
96h 124 196 Disabled +30 76h
97h 118 200 Disabled +30 77h
98h 115 215 Disabled +30 78h
99h 113 232 Disabled +30 79
9Ah 110 243 Disabled +30 7Ah
9Bh 105 255 Disabled +30 7Bh
9Ch 102 274 Disabled +30 7Ch
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ISL8280MEVAL1Z

2. Functional Description

Table 2. PROG 2 Resistor Reader (Continued)

Temperature
PROG2 (DD) Ryp (kQ) Rpw (kQ) PFM Compensation (°C) | PM_ADDR (7-Bit)
9Dh 100 294 Disabled +30 7Dh
9Eh 97.6 324 Disabled +30 7Eh
9Fh 75 Open Disabled +30 7Fh
A8h 309 158 Disabled +15 40h
A%h 294 162 Disabled +15 41h
AAh 280 169 Disabled +15 42h
ABh 267 174 Disabled +15 43h
ACh 255 182 Disabled +15 44h
ADh 243 187 Disabled +15 45h
AEh 232 191 Disabled +15 46h
AFh 221 200 Disabled +15 47h
AOh Open 105 Disabled +15 60h
A1h 523 130 Disabled +15 61h
A2h 475 133 Disabled +15 62h
A3h 442 140 Disabled +15 63h
Adh 402 140 Disabled +15 64h
A5h 374 143 Disabled +15 65h
ABh 357 150 Disabled +15 66h
A7h 332 154 Disabled +15 67h
BOh 210 205 Disabled +15 70h
B1h 205 215 Disabled +15 71h
B2h 196 226 Disabled +15 72h
B3h 191 237 Disabled +15 73h
B4h 182 243 Disabled +15 74h
B5h 178 255 Disabled +15 75h
B6h 174 274 Disabled +15 76h
B7h 165 280 Disabled +15 77h
B8h 162 301 Disabled +15 78h
B9h 158 324 Disabled +15 79
BAh 154 340 Disabled +15 7Ah
BBh 147 357 Disabled +15 7Bh
BCh 143 383 Disabled +15 7Ch
BDh 140 412 Disabled +15 7Dh
BEh 137 453 Disabled +15 7Eh
BFh 105 Open Disabled +15 7Fh
Cs8h 432 221 Disabled +5 40h
Coh 412 226 Disabled +5 41h
CAh 392 237 Disabled +5 42h
CBh 374 243 Disabled +5 43h
CCh 357 255 Disabled +5 44h
CDh 340 261 Disabled +5 45h
CEh 324 267 Disabled +5 46h
CFh 309 280 Disabled +5 47h
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ISL8280MEVAL1Z

2. Functional Description

Table 2. PROG 2 Resistor Reader (Continued)

Temperature
PROG2 (DD) Ryp (kQ) Rpw (kQ) PFM Compensation (°C) | PM_ADDR (7-Bit)
COh Open 147 Disabled +5 60h
C1h 732 182 Disabled +5 61h
C2h 665 187 Disabled +5 62h
C3h 619 196 Disabled +5 63h
C4h 576 200 Disabled +5 64h
C5h 523 200 Disabled +5 65h
C6h 499 210 Disabled +5 66h
C7h 464 215 Disabled +5 67h
DOh 301 294 Disabled +5 70h
D1h 287 301 Disabled +5 71h
D2h 274 309 Disabled +5 72h
D3h 267 332 Disabled +5 73h
D4h 255 340 Disabled +5 74h
D5h 249 357 Disabled +5 75h
D6h 243 383 Disabled +5 76h
D7h 232 392 Disabled +5 77h
D8h 226 422 Disabled +5 78h
D%h 221 453 Disabled +5 79
DAh 215 475 Disabled +5 7Ah
DBh 205 499 Disabled +5 7Bh
DCh 200 536 Disabled +5 7Ch
DDh 196 576 Disabled +5 7Dh
DEh 191 634 Disabled +5 7Eh
DFh 147 Open Disabled +5 7Fh
E8h 590 301 Disabled Off 40h
ESh 562 309 Disabled Off 41h
EAh 536 324 Disabled Off 42h
EBh 511 332 Disabled Off 43h
ECh 487 348 Disabled Off 44h
EDh 464 357 Disabled Off 45h
EEh 442 365 Disabled Off 46h
EFh 422 383 Disabled Off 47h
EOh Open 499 Disabled Off 60h
E1h 1000 249 Disabled Off 61h
E2h 909 255 Disabled Off 62h
E3h 845 267 Disabled Off 63h
E4h 768 267 Disabled Off 64h
E5h 715 274 Disabled Off 65h
E6h 665 280 Disabled Off 66h
E7h 634 294 Disabled Off 67h
FOh 402 392 Disabled Off 70h
F1h 392 412 Disabled Off 71h
F2h 374 422 Disabled Off 72h
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ISL8280MEVAL1Z

2. Functional Description

Table 2. PROG 2 Resistor Reader (Continued)

Temperature
PROG2 (DD) Ryp (kQ) Rpw (kQ) PFM Compensation (°C) | PM_ADDR (7-Bit)
F3h 365 453 Disabled Off 73h
F4h 348 464 Disabled Off 74h
F5h 340 487 Disabled Off 75h
Féh 324 511 Disabled Off 76h
F7h 316 536 Disabled Off 77h
F8h 309 576 Disabled Off 78h
F9h 301 604 Disabled Off 79
FAh 287 634 Disabled Off 7Ah
FBh 280 681 Disabled Off 7Bh
FCh 274 732 Disabled Off 7Ch
FDh 267 787 Disabled Off 7Dh
FEh 261 866 Disabled Off 7Eh
FFh 499 Open Disabled Off 7Fh
Table 3. PROG 3 Resistor Reader
Ultrasonic AV Gain
PROGS3 (DE) Ryp (kQ) Rpw (kQ) PFM Fault Behavior fsw (kHz) 1x 2x
01h 49.9 12.4 Disabled Retry 300 36.5 73
02h 45.3 12.7 Disabled Retry 300 30.5 61
03h 42.2 13.3 Disabled Retry 300 245 49
04h 38.3 13.3 Disabled Retry 300 19 38
05h 35.7 13.7 Disabled Retry 300 13 26
06h 34 14.3 Disabled Retry 300 7 14
07h 31.6 14.7 Disabled Retry 300 1 2
08h 29.4 15 Disabled Retry 400 42 84
09h 28 15.4 Disabled Retry 400 36.5 73
O0Ah 26.7 16.2 Disabled Retry 400 30.5 61
0Bh 25.5 16.5 Disabled Retry 400 24.5 49
0Ch 24.3 17.4 Disabled Retry 400 19 38
0Dh 23.2 17.8 Disabled Retry 400 13 26
OEh 221 18.2 Disabled Retry 400 7 14
OFh 21 19.1 Disabled Retry 400 1 2
10h 20 19.6 Disabled Retry 500 42 84
11h 19.6 20.5 Disabled Retry 500 36.5 73
12h 18.7 215 Disabled Retry 500 30.5 61
13h 18.2 22.6 Disabled Retry 500 24.5 49
14h 17.4 23.2 Disabled Retry 500 19 38
15h 16.9 243 Disabled Retry 500 13 26
16h 16.5 26.1 Disabled Retry 500 7 14
17h 15.8 26.7 Disabled Retry 500 1 2
18h 15.4 28.7 Disabled Retry 600 42 84
19h 15 30.1 Disabled Retry 600 36.5 73
1Ah 14.7 324 Disabled Retry 600 30.5 61
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ISL8280MEVAL1Z

2. Functional Description

Table 3. PROG 3 Resistor Reader (Continued)
Ultrasonic AV Gain
PROGS3 (DE) Ryp (kQ) Rpw (kQ) PFM Fault Behavior fsw (kHz) 1x 2x
1Bh 14 34 Disabled Retry 600 24.5 49
1Ch 13.7 36.5 Disabled Retry 600 19 38
1Dh 13.3 39.2 Disabled Retry 600 13 26
1Eh 13 43.2 Disabled Retry 600 7 14
1Fh 10 Open Disabled Retry 600 1 2
20h Open 21.5 Disabled Retry 700 42 84
21h 107 26.7 Disabled Retry 700 36.5 73
22h 97.6 274 Disabled Retry 700 30.5 61
23h 90.9 28.7 Disabled Retry 700 24.5 49
24h 82.5 28.7 Disabled Retry 700 19 38
25h 76.8 29.4 Disabled Retry 700 13 26
26h 715 30.1 Disabled Retry 700 7 14
27h 68.1 31.6 Disabled Retry 700 1 2
28h 63.4 324 Disabled Retry 850 42 84
29h 60.4 33.2 Disabled Retry 850 36.5 73
2Ah 57.6 348 Disabled Retry 850 30.5 61
2Bh 54.9 35.7 Disabled Retry 850 24.5 49
2Ch 52.3 374 Disabled Retry 850 19 38
2Dh 49.9 38.3 Disabled Retry 850 13 26
2Eh 47.5 39.2 Disabled Retry 850 7 14
2Fh 45.3 41.2 Disabled Retry 850 1 2
30h 43.2 42.2 Disabled Retry 1000 42 84
31h 42.2 44.2 Disabled Retry 1000 36.5 73
32h 40.2 453 Disabled Retry 1000 30.5 61
33h 39.2 48.7 Disabled Retry 1000 24.5 49
34h 37.4 49.9 Disabled Retry 1000 19 38
35h 36.5 52.3 Disabled Retry 1000 13 26
36h 34.8 54.9 Disabled Retry 1000 7 14
37h 34 57.6 Disabled Retry 1000 1 2
40h Open 34.8 Disabled Latch 300 42 84
41h 174 43.2 Disabled Latch 300 36.5 73
42h 158 44.2 Disabled Latch 300 30.5 61
43h 147 46.4 Disabled Latch 300 24.5 49
44h 133 46.4 Disabled Latch 300 19 38
45h 124 47.5 Disabled Latch 300 13 26
46h 118 49.9 Disabled Latch 300 7 14
47h 110 51.1 Disabled Latch 300 1 2
48h 102 52.3 Disabled Latch 400 42 84
49h 97.6 53.6 Disabled Latch 400 36.5 73
4Ah 93.1 56.2 Disabled Latch 400 30.5 61
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ISL8280MEVAL1Z

2. Functional Description

Table 3. PROG 3 Resistor Reader (Continued)

Ultrasonic AV Gain
PROGS3 (DE) Ryp (kQ) Rpw (kQ) PFM Fault Behavior fsw (kHz) 1x 2x
4Bh 88.7 57.6 Disabled Latch 400 24.5 49
4Ch 84.5 60.4 Disabled Latch 400 19 38
4Dh 80.6 61.9 Disabled Latch 400 13 26
4Eh 76.8 63.4 Disabled Latch 400 7 14
4Fh 73.2 66.5 Disabled Latch 400 1 2
50h 69.8 68.1 Disabled Latch 500 42 84
51h 68.1 71.5 Disabled Latch 500 36.5 73
52h 64.9 73.2 Disabled Latch 500 30.5 61
53h 63.4 78.7 Disabled Latch 500 24.5 49
54h 60.4 80.6 Disabled Latch 500 19 38
55h 59 84.5 Disabled Latch 500 13 26
56h 57.6 90.9 Disabled Latch 500 7 14
57h 54.9 93.1 Disabled Latch 500 1 2
58h 53.6 100 Disabled Latch 600 42 84
59h 52.3 105 Disabled Latch 600 36.5 73
5Ah 49.9 110 Disabled Latch 600 30.5 61
5Bh 48.7 118 Disabled Latch 600 24.5 49
5Ch 47.5 127 Disabled Latch 600 19 38
5Dh 46.4 137 Disabled Latch 600 13 26
5Eh 45.3 150 Disabled Latch 600 7 14
5Fh 34.8 Open Disabled Latch 600 1 2
60h Open 52.3 Disabled Latch 700 42 84
61h 261 64.9 Disabled Latch 700 36.5 73
62h 237 66.5 Disabled Latch 700 30.5 61
63h 221 69.8 Disabled Latch 700 24.5 49
64h 200 69.8 Disabled Latch 700 19 38
65h 187 71.5 Disabled Latch 700 13 26
66h 178 75 Disabled Latch 700 7 14
67h 165 76.8 Disabled Latch 700 1 2
68h 154 78.7 Disabled Latch 850 42 84
69h 147 80.6 Disabled Latch 850 36.5 73
6Ah 140 84.5 Disabled Latch 850 30.5 61
6Bh 133 86.6 Disabled Latch 850 24.5 49
6Ch 127 90.9 Disabled Latch 850 19 38
6Dh 121 93.1 Disabled Latch 850 13 26
6Eh 115 95.3 Disabled Latch 850 7 14
6Fh 110 100 Disabled Latch 850 1 2
70h 105 102 Disabled Latch 1000 42 84
71h 102 107 Disabled Latch 1000 36.5 73
72h 97.6 110 Disabled Latch 1000 30.5 61
73h 95.3 118 Disabled Latch 1000 24.5 49
74h 90.9 121 Disabled Latch 1000 19 38
75h 88.7 127 Disabled Latch 1000 13 26
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ISL8280MEVAL1Z 2. Functional Description
Table 3. PROG 3 Resistor Reader (Continued)
Ultrasonic AV Gain
PROGS3 (DE) Ryp (kQ) Rpw (kQ) PFM Fault Behavior fsw (kHz) 1x 2x
76h 86.6 137 Disabled Latch 1000 7 14
77h 82.5 140 Disabled Latch 1000 1 2
Table 4. PROG 4 Resistor Reader
PROG4 (DF) Ryp (kQ) Rpw (kQ) SS Rate (mV/us) RR (kQ) AVMLTI
AOh Open 105 0.157 200 1
A7h 332 154 0.157 200 2
A8h 309 158 0.157 400 1
AFh 221 200 0.157 400 2
BOh 210 205 0.157 600 1
B7h 165 280 0.157 600 2
Bsh 162 301 0.157 800 1
BFh 105 Open 0.157 800 2
COh Open 147 0.315 200 1
C7h 464 215 0.315 200 2
C8h 432 221 0.315 400 1
CFh 309 280 0.315 400 2
DOh 301 294 0.315 600 1
D7h 232 392 0.315 600 2
D8h 226 422 0.315 800 1
DFh 147 Open 0.315 800 2
EOh Open 499 0.625 200 1
E7h 634 294 0.625 200 2
Esh 590 301 0.625 400 1
EFh 422 383 0.625 400 2
FOh 402 392 0.625 600 1
F7h 316 536 0.625 600 2
F8h 309 576 0.625 800 1
FFh 499 Open 0.625 800 2
00h Open 10 1.25 200 1
07h 31.6 14.7 1.25 200 2
08h 29.4 15 1.25 400 1
OFh 21 19.1 1.25 400 2
10h 20 19.6 1.25 600 1
17h 15.8 26.7 1.25 600 2
18h 15.4 28.7 1.25 800 1
1Fh 10 Open 1.25 800 2
20h Open 21.5 2.5 200 1
27h 68.1 31.6 2.5 200 2
28h 63.4 324 2.5 400 1
2Fh 453 41.2 2.5 400 2
30h 43.2 42.2 2.5 600 1
37h 34 57.6 2.5 600 2
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ISL8280MEVAL1Z

2. Functional Description

Table 4. PROG 4 Resistor Reader (Continued)

PROG4 (DF) Ryp (kQ) Rpw (kQ) SS Rate (mV/ps) RR (kQ) AVMLTI
38h 33.2 61.9 2.5 800 1
3Fh 215 Open 2.5 800 2
40h Open 34.8 5 200 1
47h 110 51.1 5 200 2
48h 102 52.3 5 400 1
4Fh 73.2 66.5 5 400 2
50h 69.8 68.1 5 600 1
57h 54.9 93.1 5 600 2
58h 53.6 100 5 800 1
5Fh 34.8 Open 5 800 2
60h Open 52.3 10 200 1
67h 165 76.8 10 200 2
68h 154 78.7 10 400 1
6Fh 110 100 10 400 2
70h 105 102 10 600 1
77h 82.5 140 10 600 2
78h 80.6 150 10 800 1
7Fh 52.3 Open 10 800 2
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ISL8280MEVAL1Z 3. PCB Layout Guidelines

3. PCB Layout Guidelines

The ISL8280MEVAL1Z is a 3x3.4 inch six-layer FR-4 board with 20z. copper on all layers. This board can be
used as a single 10A reference design. For board layout information, see Figures 7 through 14 starting on page

page 26.

The ISL8280MEVAL1Z board layout is optimized for electrical performance, low loss, and good thermal
performance. For similar performance in designs using the ISL8280M, use the following layout design tips.

3.1 Layout Considerations

1. Renesas recommends using a six-layer PCB board. Use the top and bottom layer to route VIN and VOUT. Use
a full ground plane in the internal layers (underneath the module) with shared SGND and PGND to simplify the
layout design. Use another full ground plane directly above the bottom layer. Use the other internal layers to
route the remote sense, PGOOD, SCL, SDA, and SALERT signals.

2. Place the input capacitors and high frequency decoupling ceramic capacitors between VIN and PGND as close
to the module as possible. The loop formed by the input capacitors, VIN, and PGND must be as small as
possible to minimize high frequency noise. Place the output ceramic capacitors close to VOUT. Use a copper
plane to connect the output ceramic capacitors to the load to avoid any parasitic inductances and resistances.
See Figures 2 and 3 for example layouts.

3. Use large copper planes for power paths (VIN, VOUT, and PGND) to minimize conduction loss and thermal
stress. Use multiple vias to connect the power planes in different layers.

4. Do not oversize the copper planes for the PHASE planes. Because the PHASE planes are subjected to very
high dv/dt, the parasitic capacitor formed between these planes and the surrounding circuitry tends to couple
the switching noise. Ensure that none of the sensitive signal traces are routed close to the PHASE plane.

5. Place the PVCC and VIN1 bypass capacitors underneath the PYCC and VIN1 pins and connect their grounds
to the SGND. For the external pin-strap resistor dividers connected to PROG1, PROG2, PROG3, and PROG4,
connect the low side dividers’ ground to the SGND. If a local decoupling capacitor is used to bias these resistor
dividers, place the decoupling capacitor close to the dividers and connect the capacitor’s ground to the SGND.
An example layout is illustrated in Figure 3.

6. Connect remote sensing traces to the regulation point to achieve a tight output voltage regulation. Route the
remote sensing traces in parallel underneath the PGND layer and avoid routing the sensing trace near noisy
planes such as PHASE. Place 2Q) resistors close to both VSEN and RGND to dampen the noise on the traces.

Figure 2. Layout Example - Top Layer Figure 3. Layout Example - Bottom Layer
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ISL8280MEVAL1Z 3. PCB Layout Guidelines
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Figure 5. Bottom of Board
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Schematic

RESISTOR READER
PROG1 BOOT VOLTAGE=1V, R3=0OPEN; R2=75K OHMS

PROG2 PFM DISABLED, TCOMP=5C AND PMBUS ADDRESS 0X60, R11=OPEN; R10=147K OHMS

PROG3 RETRY,400KHZ,AV49 AND 25KHZ CLAMP DISABLED, R9= 25.5K OHMS; R8= 16.5K OHMS
PROG#4 SS= 0.157MV/US, RR=200KOHM AND AVMULTI=2X, R6= 332K OHMS;R5=154K OHMS
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ISL8280MEVAL1Z

3. PCB Layout Guidelines

3.3 Bill of Materials
Reference Package
Designators | Qty | Value | Tol. | Voltage | Power Type Manufacturer Part Number Description
C1 1 | 330pF | +20% | 16V 2917 Kemet T521X337M016ATE025 | POSCAP
C2,C36 2 1uF | £10% | 25V 0603 Taiyo Yuden TMK107BJ105KA-T Ceramic Capacitor
C10,C11,C19, | 4 22uF |[+£10% | 25V 1210 Murata GRM32ER71E226KE15L | Ceramic Capacitor
C44
C3 1 4.7uF | £10% 10V 0603 Ceramic Capacitor
C4 1 1uF | £10% 16V 0603 TDK C1608X7R1C105K Ceramic Capacitor
CO5, CO86, 4 | 220uF | +20% | 6.3V 1206 Murata GRM31CR60J227ME11L | Ceramic Capacitor
CO0s8, C10
C37,C39,C0O7, | 5 DNP
C0O9, COM
J3, J15 2 Cinch 111-0703-001 Binging Post
Connectivity (Black)
Solutions
J4, J14, 2 Cinch 111-0702-001 Binging Post (Red)
Connectivity
Solutions
J8 1 Through | Samtec TSW-103-08-T-D-RA 6 Pin Male Right
Hole Angle Header
0.100” (2.54mm)
J10 1 Through | Samtec SSQ-103-02-T-D-RA 6 Pin Female Right
Hole Angle Header
0.100” (2.54mm)
RBLD1 1 121Q | +1% 1/10W 0805 Thick Film Chip
Resistor
RTMA1 1 [1.54kQ | +1% 1/16W 0402 Thick Film Chip
Resistor
R2 1 75kQ | 1% 1/16W 0402 Thick Film Chip
Resistor
R4 1 ]100kQ | +1% 1/16W 0402 Thick Film Chip
Resistor
R5 1 | 154kQ | +1% 1/16W 0402 Thick Film Chip
Resistor
R6 1 1332kQ | +1% 1/16W 0402 Thick Film Chip
Resistor
R8 1 [16.5kQ | +1% 1/16W 0402 Thick Film Chip
Resistor
R9 1 [25.5kQ | +1% 1/16W 0402 Thick Film Chip
Resistor
R10 1 | 147kQ | +1% 1/16W 0402 Thick Film Chip
Resistor
R12 1 [24.9kQ | +1% 1/16W 0402 Thick Film Chip
Resistor
R15-R17 3 | 10kQ | +1% 1/16W 0402 Thick Film Chip
Resistor
R30, R31 2 20 +1% 1/16W 0402 Vishay CRCWO04022R00FKED | Thick Film Chip
Resistor
R34 1 20kQ | £+1% 1/16W 0402 Thick Film Chip
Resistor
R35 1 0Q +1% 1/10W 0805 Thick Film Chip
Resistor
R3, R11, R14 3 DNP
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ISL8280MEVAL1Z

3. PCB Layout Guidelines

Reference Package
Designators | Qty | Value | Tol. | Voltage | Power Type Manufacturer Part Number Description
SW1 1 C&K GT11MSCBE Switch Toggle
SPDT 0.4VA 20V
TP1-TP3, TP5, 8 Through | Keystone 5002 Miniature PC Test
TP7, TPO-TP11 Hole Point, Silver Plating
0.040” (1.02mm)
Hole Diameter
Mounting Type
U1 1 12x11 HDA | Renesas ISL8280MFRZ 10A Step-Down
Power Module
3.4 Board Layout
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Figure 7. Silkscreen Top
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3. PCB Layout Guidelines

Figure 8. Top Layer Component Side
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Figure 9. Inner Layer 2
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3. PCB Layout Guidelines

Figure 10. Inner Layer 3

Figure 11. Inner Layer 4
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3. PCB Layout Guidelines
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Figure 12. Inner Layer 5

Figure 13. Bottom Layer Solder Side
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3. PCB Layout Guidelines
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4. Typical Performance Data

4. Typical Performa

nce Data

The following data was acquired using the ISL8280MEVAL1Z evaluation board at +25°C ambient temperature and free air OLFM. See the
“ISL8280M Design Guide Matrix of Typical Applications” table in the ISL8280M datasheet for recommended configurations of different output

10

voltages.
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Figure 15. Efficiency vs Load Current at 5V, (PWM)

Figure 16. Efficiency vs Load Current at 8V, (PWM)
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Figure 17. Efficiency vs Load Current at 12V (PWM)
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Figure 18. Efficiency vs Load Current at 12V (PFM)
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ISL8280MEVAL1Z 5. Typical Performance Curves

5. Typical Performance Curves
Operating conditions: V| = 12V, fgyy = 400kHz, AV gain = 49, RR = 200kQ, Coyt = 4 x 220pF Ceramic, PWM Mode, unless otherwise noted.

AV Gain=49 AV Gain = 49

lout = 0A Vour = 20mV/Div
'/\\M\/\—/\{V‘\(\»/'\ﬂ»/‘\(h/\ﬂ»/’\fb/
lour = 0A Vour = 20mV/Div

SAOONDN

lout = 10A Vout = 20mV/Div
NN e e e e

1ms/Div 2us/Div
Figure 19. Output Ripple, V|y = 12V, Vout = 1V, Figure 20. Output Ripple at 12V|y and 1Vgyt
PFM Mode
AV Gain = 49
Vour = 20mV/Div EN = 2V/Div

VOUT = 0.5V/Div

/ lout = 10A/Div

lout = 5A/Div PGOOD = 5V/Div

100ps/Div 2ms/Div

Figure 21. Transient Response, Vour = 1V, 0A to 5A, Figure 22. Startup Waveform at lgyr = 10A
5A/us Step Load

Vjy = 10V/Div

VOUT = 0.5V/Div

/ , EN = 2V/Div
PGOOD = 2V/Div N

A

\ lout = 10A/Div

NG

VOUT = 0.5V/Div

PGOOD = 5V/Div

1ms/Div 100ps/Div

Figure 23. Prebiased Power-Up Waveform, Prebiased Figure 24. Shutdown Waveform at Igyt = 10A
Voltage = 0.5V, Vgyt = 1V, gyt = No Load
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ISL8280MEVAL1Z 5. Typical Performance Curves

Operating conditions: V |y = 12V, fgy = 400kHz, AV gain = 49, RR = 200kQ, Coyt = 4 x 220uF Ceramic, PWM Mode, unless otherwise noted.
(Continued)

12

10 — — — — —— — — — -

. AN
AN

Load Current (A)
)

N
4 OLFM
= «=200LFM
2
400LFM
0 [ [

25 35 45 55 65 75 85 95 105
Ambient Temperature (°C)

Figure 25. Derating Curve, Vgoyt =1V

R12UZ0039EU0200 Rev.2.00 RENESAS Page 33 of 36
Apr.8.19



ISL8280MEVAL1Z

6. Revision History

6. Revision History

Rev. Date Description
2.00 Apr.8.19 Updated format.
Updated Schematic
1.00 Jan.31.19 Initial release
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or
other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The intended applications for
each Renesas Electronics product depends on the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home
electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, "General Notes for
Handling and Using Semiconductor Devices" in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

10. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

(Note1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
(Note2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)

Corporate Headquarters Contact Information

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

Trademarks

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

© 2019 Renesas Electronics Corporation. All rights reserved.
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