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Data brief

48 V flyback converter 12 V — 5 A based on PM8804

Features

 DC-DC flyback converter based on:
- PM8804 PWM peak current mode controller, and
—  SRK1000 adaptive synchronous rectification controller
* Input voltage range 42 — 56 Vpc
»  Switching frequency: 200 kHz
*  Output:
— Power: 60 W
— Voltage: 12 Vpc
— Current: 5A
«  Peak efficiency > 92%
*  RoHS compliant

Description

STEVAL-ISA203V1 evaluation board is designed to demonstrate high efficiency DC-
DC conversion with 60 W output (12 V/5 A) from 42 to 56 Vp¢ input (48 V nom.),

which is especially suitable for telecom applications.

The power conversion stage is based on a flyback topology managed by the PM8804
controller, which features all the integrated circuitry necessary for a compact and
efficient 48 V converter. The highly configurable controller includes a programmable
oscillator for switching frequency regulation up to 1 Mhz, adjustable slope

Product summary compensation, dual complementary low-side drivers with programmable dead time,

programmable soft start, soft turn off and a programmable current sense blanking

48 V flyback converter STEVAL- time.
12V -5 A based on ISA203V1
PM8804 The secondary side employs the SRK1000 adaptive synchronous rectification

PWM peak current controller for flyback converters.

mode controller for PoE | PM8804
and telecom systems

Adaptive synchronous
rectification controller SRK1000
for flyback converter

N-channel 80 V, 3.0 mQ
typ., 120 A STripFET F7

Power MOSFET in STL130N8F7
PowerFLAT 5x6

package
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For further information contact your local STMicroelectronics sales office.


https://www.st.com/en/product/pm8804?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4096
https://www.st.com/en/product/srk1000?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4096
https://www.st.com/en/product/steval-isa203v1?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4096
https://www.st.com/en/product/pm8804?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4096
https://www.st.com/en/product/srk1000?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4096
https://www.st.com/en/product/steval-isa203v1?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4096
https://www.st.com/en/product/steval-isa203v1?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4096
https://www.st.com/en/product/pm8804?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4096
https://www.st.com/en/product/srk1000?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4096
https://www.st.com/en/product/stl130n8f7?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4096
https://www.st.com/en/applications/power-supplies-and-converters/server-telecom-power.html?ecmp=tt9471_gl_link_feb2019&rt=db&id=DB4096
https://www.st.com/en/applications/power-supplies-and-converters/server-telecom-power.html?ecmp=tt9471_gl_link_feb2019&rt=db&id=DB4096
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Application overview

1 Application overview

The STEVAL-ISA203V1 represents a compact and efficient continuous conduction mode flyback converter design
with synchronous rectification from 48 V input power, especially suitable for server and telecommunications
equipment. The board can supply an output voltage 12 V and load current up to 5 A.

The PM&804 PWM peak current mode controller integrates two MOSFET drivers with up to 1 A peak sink current
capability. The GAT1 signal drives the main switching MOSFET, while the GAT2 signal is capable of controlling a
P-channel MOSFET referred to PGND in active clamp flyback topology.

The SRK1000 flyback synchronous rectification controller takes body diode sensing feedback from the
STL130N8F7 secondary MOSFET.

Figure 1. STEVAL-ISA203V1 block diagram
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Board layout

STEVAL-ISA203V1 top layer

STEVAL-ISA203V1 bottom layer

Board latout



STEVAL-ISA203V1

Electrical and efficiency characteristics

3

3 Electrical and efficiency characteristics

Table 1. Electrical specifications of STEVAL-ISA203V1

Electrical specifications Range / Value

Input voltage range 42-56 Vpc
Output voltage 12
Output current 5A

Total output power 60 W

Maximum efficiency >92%

The STEVAL-ISA203V1 evaluation board attains a maximum efficiency of nearly 93%. The figure below shows
the efficiency of the board at different input voltages and load conditions.

Figure 4. Efficiency at different load conditions of STEVAL-ISA203V1

96.00

92:00 7¥¢§
7

90.00

//
88.00 A
y

86.00

EFFICIENCY %

84.00
20 30 40 50 60 70 80 90 100
LOAD %

—4—Vin=48V —@—Vin=42V =——Vin=56V

Table 2. STEVAL-ISA203V1 MOSFET temperatures at maximum load (5 A)

Synchronous MOSFET, Q1 STL90ONG6F7 Synchronous MOSFET, Alternative Q1 STL130N8F7

76 °C 68 °C
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4 Schematic diagrams
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Figure 5. STEVAL-ISA203V1 board schematic

QO o

vin (48V) ususns o
| @
. " Sior
oy g o B
GND =
Input Fiter =
NOTE —» v
synch mosfet b
o TPRED Nch 60V 10 milimax Qt<30nc v
, N i
el T ¢ I w
2| |¢EE + , ,
NoTE s e
internalauxiliary volage mustbe IR e T } 3 oy T
setbetween 10V and 11V il | e o
from no load to full load o Len SI R [
n reriarse | = T e oo T | e
TRED e o ox - o e i o Lo
e S | i BV RY
- BASTOIFLM gy o G+
som T sow
et
w o o
Lt Yo ik
i "
s 3 ¥ wasornn
o o
¥ s
T e
i T
g ckon
‘“‘”T . "
s i w R 1R osos b PowerPLATS ‘
&, <P s
o sEgE .
£8% Bscs NS GATIA v
v [ . I N e Pand
i e B P e wiio
e Rl o B s
i e oS 0 1y oo
c e o
cas oo » ..z e oo HE- e
o SHBENE Toov o - "
T w
w0 i E 4
I Fower sneun 1
NOTE oo T wo j
" primary mosfet w5 -
" N ch 200V 50 millimax Qt X wEm Lo
= <30nc " 0603
Y
Fsw 200khz 120K v stho
SS 4ms 10nF . 1w s
DT 50ns 91K o 13 Lo 4
Blanking 70ns 130K g Bl | o a
f”@ rovsiTas ol o o I
1 o s Gy o
= o c o ey
I e o
= w3
o o ms -
d —] —0 i R sti’% B

7 s Feedback circuit

LA€0CVSI-TVAILS

welbelp snewayoss



<71 STEVAL-ISA203V1
Y/

Revision history
Table 3. Document revision history

06-Feb-2020 1 Initial release.
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please refer to www.st.com/trademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2020 STMicroelectronics — All rights reserved
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