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u Level
Parameter
1 i} i v
Uy Voltage Uss 8(-02) 4,5(-0,2) 3(-0,2) 6(-0,2)
v Us 9,5 (-0,2) 6,5(-0,2) 5(-02) 6,5(-02)
a o 5(=0,5) 5(0,5) 5 (x0,5) 5(=0,5)
‘mﬁﬁfm}g—j = ts 15 (+1,5) 15 (= 1,5) 15 (£ 1,5) 15(=1,5)
NI .
D‘“‘:;‘““ t7 50 (+5) 50 (+5) 50 (+5) 50 (+5)
t 1000 (+ 100) 10 000 (+ 1 000) 1000 (= 100) 10 000 (+ 1 000)
& 40 (2 4) 100 (= 10) 100 [ 10) 100 (= 10)
f = As B= Ba Aa
Minimum functional Ab Bb co Bb
0 status Be Ce ce Ce
te 17} g tr ¢ Bd cd cd cd
ty Usmin = 6 V; Usmax = 16 V (see Table 1, Code A).
b Usmin =8 V; Usmax = 16 V (see Table 1, Code B).
Key Usmin =9 V; Usmax = 16 V (see Table 1, Code C).
t time
@ - . -
U test voltage Usmin = 10,5 V; Usmax = 16 V (see Table 1, Code D).
t falling slope

t

rising slope

tg, t7, tg duration parameters (in accordance with Table 3 and Table 4)
Ug supply voltage for generator not in operation (see ISO 16750-1)
Us  supply voltage

Uss supply voltage at ts

s f=2Hz

i 2

SRR R BE R T[RRI Sms o BRER AT LU N EEIA FIRYAEAL » AR ETFE—(E s L -
B SR — (BB B - &R FE A EC R B -

AR EsRE S e R AU PRIRE S - T HE% BB 5 e BB E (NI FE R A RE
HHE T e A A s A e (R BB T N Y RIFRIAE IR -

TR LR SR

-
+18V Device Under Test
1 , \ \
RT8131B 800t :,E
CCM Buck
Controller  “® Vout B0C
PH { ]VIN
LDO L 12V L -
LG
= l —I/—Nf JT: Converter jL: 2
_ = & <
I s Ampl""' = LOAD
= 0.8V FB b
= 1
e <@ GND ' J,-
= T 71 =
= & Amplitude -
5\ ARDUINO NANO Adjust
PWM =MW\
(31kHz L \J\M'\\_
T I o
B3

& 3 BUR T2 REh A BB A S RS - HhaE—(E Arduino Nano lVICU *)i T’Eﬁﬁmgiﬁ—{lT“
iy PWM imu%f*'ﬂﬁ » R e 2 BB S BRI - S PWM
FERVERER > FERF L TR CE A (8 B H 5 [ AKERI Buck #EiAERHS B 7R E% LLnﬁ %EEKE@E %iai}\}iﬁ%aﬁ E%EI’J
E@/}[LL(TZHED WESRE A BRER PRI - Buck BHASSHYEN N EEEA(E & NESS - KZIRAR - SOBIERERIRRE -

Buck SHAZSAYER L o] LA A B B T EE rnt VR A TEER AN S TR T - IR H i B E 5e v Y > w2

RAFHAEHEEL 1SO 16750-2 FTE B|AVEREEN Y - (Al XA e SRy ERRE ST - A LUR e IEFHHYEDK -

ANO066 © 2021 Richtek Technology Corporation 3



BT S B A B A 2 RICHTEK

3. AR R A S B R

gt AT A HY Buck 52 RT8131BGAW » /2 —#H LUHIEE S At T /FHY Buck FZEfilgs » HEHES [MIFCEAER
BREAE 4 Fi -

BOOT{! ™} i{PGOCD
PHASE [Z3 | Di {Ejvos
¥ Dsoor Vin UGATES | Z | B
RT8131B LGATEE] | } {7 COMP/EN

v R1 o Reoor | R — GND{E L Ejvee
go AN vee oot H T T

=cC1 —L Cgp R ==CgooT = = Vour

T T 3 Ruewe =

= = UGATE Q1

- - = L1

PHASE |2 My

ﬁo—{'_];:l %R Fa 8

=Cp 5, 11 (Exposed Pad) R g
vos GND VOS1

5
=
Cs
Rrs2 T 9 =

_’_—/\N\I

RpeooD 4 —
|
VPaoop, 10! pco0OD LGATE Qﬂi Rsne Ro Ry
R RrB1
7 comP/EN OCSETé = ==Csus =
— = c2
7 k I 4|i

& 4

RT8131BGQW /& —{E B EAE A ZEHIZR AV B AH [F)20 Buck #2285 - WIAE 5.5V~26V iyl A\ BB ERGHIE] Y TIE - £ veC 5[/l
AR —{EEILAY 5V R H BRI EE RS A MOSFET fittixBEE3AteE - ©EASHTHIVE (RE - B vos 5[/l
e BB R L - ERTER AV USRI SRR B M ERIR ARE Y] - SRR IR A TR
HHERBRAYRET] - BMIAVERET AR BB Ry L RIEY 12V - A FEAYHHE FE RS AT 28 m] DUR Tz e R BR A SR 25 (H 2
EgEet THEETROREG - TfIT PO R R R ESCEAELEE S /K I > B H] DR IR 25 B A (R A
ARETRYRES] - EAER HREEN AR NETH: - RERAAREER ABTVEIL NRIRALE -

HMTa & 32T RT8131B 12V i FFEERFE FEANIE 5 Fir »

Vin
18Y . . . .
16V - 257 J J l J J
c7
c5 c6 C17 cia L AT0u
10u T 100 T 10u T 10u
R15 D1
10K RT8131BGQW ¥ na1as
| a6
K BCaare a BooT | Q4, 08, Q9" 30V / 6 8mohm Vishay SiRA140DP
[} Q8 L1: 4 7uH, 8.6mohm, 14A Isat, Murata-Toke DFEG12060D 4R7
P2k p 2R2 6 vee "0 1 o C5, CB, C17, C18, C19, €22, C23: 10uF / 25V 1206 Murata GRM31CRG1E106KA12L
svo T o8 o 3 ml. C16: 270uF/25V ESR 20mohm Polymer Wuerth 870025575008
UGATE ] C7: 470uF / 35V electrolytic
22uT 2207 RS [i]
1 =®s 1 36 u
To Arduino 5V 100¢ 2 | Ai,?uH Vout ‘
PHASE ’ T . ‘ ‘ . ¢—[> 12V/20A peak
PGOOD{}- 191 bcoon ]
Q4 Q9 R11
7| compen o <R L6 Leto Loze Lcas
4 |- 1 R T270u T 10u T 10u T 10u
2
R2 LGATE - J. T W
R8
. % 15k Ri2 c13 e
= C3 o 22 =cr2 77
5 L e 1 60p
T 2n7 9 r3
[ vos

13
GND R10
5 <36
1 7 To Arduino Modulation

R THSE] 12V Bl - B ABERER/DECE 16V - EERRHISRUE IS T C16 1Y ESR 2HETRGHAY - VoS 5
Rl R B FB AHIE] - HAVZEEHEA R RHYB B (R R L1 - B PR A N R S S R (A L R S 3% - T
e FHRH FH A {E MOSFET f&5k - HAVE e i braAvilse Rl (5 - B oo e BRER RS  BIAR t S s -

& 5

ANO066 © 2021 Richtek Technology Corporation 4


http://www.richtek.com/Design%20Support/Product?Keyword=8131B&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN066
http://www.richtek.com/Design%20Support/Product?Keyword=8131B&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN066
http://www.richtek.com/Design%20Support/Product?Keyword=8131B&utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN066

RICHTEIKK R TS BB W B 5

Eid Arduino B REHYE RGN 77 & 6 ©

E

A(‘{ Arduino
c1 22k Modulation

<R3 <.R4
Z4Kk7 > 4k7

Arduino ) D5 5 [HilFHY PWM {Z5EH L - D6 FIFY5EEN LED - D2 I D3 FI{FRA (% sBARARE A » EHE — S2 kR
— IR BENESR - #— T S1RIE DL 1.5 AYE I 30 JOLRENE 5% -

Fo T el eIEnEl: - IRPIRERBEERINEREBRZCR - B 7 THVRCHGENEHRELIY - SLETHEE
PR ER -

2V —— —

Battery Voltage

| 10V —{—
v -
8V ——

A

6V ——

[= [= o [=} [= [= o [= o o
(=] o =) [=] o o =] (=] =] =] =]
- N ™ ~ s} © ~ o > =}

2

— Time [msec]

& 7

Arduino [y D5 5 [Flii H IERE PWM (S9RVERE 980Hz » 15 B RAVIER TR 20 3dB A E {RIRAVEE R 2% > (HiE
FEERIG I T 15 2 PR 8 b H BB B BV ERE « Ry T ERRERETHY B > IR T RBRAT <2 (# Arduino D5 5| ili
H 62.5kHz fY PWM (S5F » it (SRR 250 3dB 52 v DA 1kHz - (#4F gl sl 8 L 2 BRI Bl Ay AT BE
A4S BB 0T PWM (55788 (L EE Buck B ES I TR AV EE (L 2AER Y - [E 8 2 ¥ PWM M — (@ - T2
¥ Arduino 4= PWM (E5 I TAZ AR EEAT—(E L6 -

ANO066 © 2021 Richtek Technology Corporation 5



BT S B A B A 2 RICHTEK

250 —
- 1: 150/5msec
PWM Value - 2: 0/5msec
- 3: 63/100msec
200 - / 4: 0/50msec
—_ 192
5: 25/50msec
- 6 0/50msec
_ 7: 25/50msec
150 —— 8: 37/50msec
-_— 9: 0/50msec
—_ / I 10:: 25/50msec 11: 50/400msec 12 25/5msec
— 120 |
— \ - :
100 — 105 J l
- @
— base level = 42/25575V = 0.82V
50 —
—_— 42 T
0 |IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|
o 3 3 3 S 3 3 S 3 S 2
~ (o) o ~ v o ~ o0 (o] ‘9

— Time [msec]

[ 8

PWM FEL(3EE DL RTBI31B (115765 S5 THE 0.8V BRI » WL —ATRPHER NPT P Fry1E DRI
RS » BN G R -

4.  ARrDUINO F2 4R
TSI FIN Arduino FEEU/RANEL » o] FARSUAIILES [ AIEE] Arduino F2FF4RER AT L1 T LA A -

// Program for Arduino Nano for self-made car battery cold-crank waveform generator in combination with RT8131BGQW Buck controller
// Roland van Roy, Richtek Europe FAE January 2021

void setup() {

TCCROB =TCCROB & B11111000 | BOO000001; // for PWM frequency of 62500.00 Hz, note delay(1) gives 15.8usec delay
pinMode(5,0UTPUT); // PWM output on pin 5

pinMode(6, OUTPUT); // LED mounted on pin 6

pinMode(3, INPUT); // switch mounted on pin 3

pinMode(2, INPUT); // switch mounted on pin 2

analogWrite(5, 42); //set PWM for 0.8V initial output

}

void loop() {
if (digitalRead(3)== HIGH){ // run 1 time profile
profile();
}
if (digitalRead(2)==HIGH){ // run 30 times profile with 1.5 sec in between
for (inti=1;i<=30; i=i+1){
profile();
delay(32000); //0.5sec
delay(32000); //0.5sec
delay(32000); //0.5sec
}
}
}

void profile() { // crank profile subroutine
digitalWrite(6,HIGH); // LED ON

//stepl

for (inti=42;i<=192;i=i+1) {
analogWrite(5, i);
delay(1); //150 steps in 1*¥15.8usec = 2.37msec but will be ~ 5msec when including program delay
}
//step2
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delay(315); // delay 5msec
// step3
for (inti=192;i>=129;i=i-1) {
analogWrite(5, i);
delay(100); //63 steps in 100*15.8usec = 100msec
}
// step4
delay(3150); //50msec
// step5
for (int i = 129; i >= 105; i=i-1) {
analogWrite(5, i);
delay(126); //25 steps in 126*15.8usec = 50msec
}
// step6
delay(3150); //delay 50msec
// step7
for (int i = 105; i <= 129; i=i+1) {
analogWrite(5, i);
delay(126); //25 steps in 126*15.8usec = 50msec
}
// step8
for (inti=129;i>=92;i=i-1) {
analogWrite(5, i);
delay(85); //37 steps in 85*15.8usec = 50msec
}
// step9
delay(3150); //50msec
// step10
for (inti=92;i<=117;i=i+1) {
analogWrite(5, i);
delay(126); //25 steps in 126*15.8usec = 50msec
}
// step1l
for (int i = 117; i >= 67; i=i-1) {
analogWrite(5, i);
delay(504); //50 steps in 504*15.8usec = 400msec
}
// step12
for (int i = 67; i >= 42; i=i-1) {
analogWrite(5, i);
delay(13); //25 steps in 13*15.8usec = 5msec
}
digitalWrite(6,LOW); // LED OFF
}
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Richtek Technology Corporation

14F, No. 8, Tai Yuen 1st Street, Chupei City
Hsinchu, Taiwan, R.O.C.

Tel: 886-3-5526789

Richtek products are sold by description only. Richtek reserves the right to change the circuitry and/or specifications without notice at any time. Customers should
obtain the latest relevant information and data sheets before placing orders and should verify that such information is current and complete. Richtek cannot assume
responsibility for use of any circuitry other than circuitry entirely embodied in a Richtek product. Information furnished by Richtek is believed to be accurate and reliable.
However, no responsibility is assumed by Richtek or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may result
from its use. No license is granted by implication or otherwise under any patent or patent rights of Richtek or its subsidiaries.
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