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u Level
Parameter
1 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(-0,2) 6,5(-0,2)
a & 5(=0,5) 5(:0,5) 5(x0,5) 5(=0,5)
_MWW\F _51 Deration ts 15 (£1,5) 15(x 15) 15 (= 1,5) 15 15)
m t7 50 (+5) 50 (+5) 50 (= 5) 50 (+5)
tg 1000 (+ 100) 10 000 (+ 1000) 1000 ( 100) 10 000 (+ 1 000)
tr 40 (x4) 100 (+ 10) 100 (+ 10) 100 (= 10)
- = A= B= Ba Az
Minimum functional Ab Bb co Bb
0 status Be ce ce Cce
te 17} g tr ¢ Bd cd cd cd
t 2 Usmin=6V; Usmax = 16 V (see Table 1, Code A).
b Ugmin =8V Usiax = 16 V (see Table 1, Code B).
Key © Usmin=9V; Usmax = 16 V (see Table 1, Code C).
[u :;::vo]mge 4 Usmin = 10,5 V; Usmax = 16 V (see Table 1, Code D).
& falling slope
tr 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
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// 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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