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Research and Implementation of Key Programming
Algorithm for the TDC-GP22 Time Digital Chip

CHEN Yu
( Information Center,Business College of Shanxi University,Taiyuan 03003 1,China)

Abstract:The TDC-GP22 chip is a picosecond level high precision time-to-digital conversion chip,the programming of

which is relatively complex because of the wide variety of internal registers in TDC-GP22.Therefore,based on the features

of TDC-GP22's SPI interface,combined with the advantages of AVR microcontrollers,SPI interface protocol program is

compiled with high-level language to implement the two main operations of TDC-GP22,0ne is to read data operations on

the chip registers according to the SPI protocol,the other is to write data to the chip registers according to the data cycle

characteristics of the SPI protocol. TDC-GP22 experimental results show that the program is stable and feasible.
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1 5|5 (Introduction)
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R BT Fr-gm o 50 AT A= 4 4, E T 320 B O SURSBE R
WRERL, S R H Ak RE ES, SRRy
MECATRL, A R HLMELAZESEEAE . [AIBFTDC—GP22ith 2
i ISPI(Serial Peripheral Interface)tis 3 KA1 FALEE 78
5, BT g R EALAR P F B AR A SPTHEE M PN
KXTDC—GP22NHRAF A AT IEM LS, MM 5E M TDC—
GP22p) I [ i 72
2 TDC-GP22pJSPI#E 14 (SPI interface protocol
of TDC-GP22)
2.1 SPLAEHMEOE N
SPIFH LA N BRATAMNEE D, IR D 2 R ERS
FroamE RN EEEORAR; SPLE—FfE#, 2N T, FH
R TR, SPIEE O H S H Al ge AR Ay AL, X Py

A5 530 R E AL AL B (MISO), AL H A B
AMOSI), MHLIEFEL(SSN) Jz 3478 i (SCK), SPIHHL
BORRAEERINESERZE D, W THEE. it
o} 157 B R BN % S R A . SPIWMEE O B AE — 4
FLASHEIR] gmf&its Fr, WnBSEEHgs . (5 5 03 &2
BHLEE,
2.2 SPLEEMIZEOTERE

SPLEEM A M EMF X, BESPLEEIN T —F b £k 4
H—I AMNIA, SPLEGM &P AF ZA-MHL, (H2FH
HARR—A, FEALE I MALEISSN F 1k i K FHAH Bz A9 AL
BN HHREAE ;. SPLEE AU H I EHLAI AR Py B i 3 H %2
AR B RET | B 22 B A], BE EAIMISOZEHE MATMISO,
A =25 | Bt A B AR . SPIH 9 = MAMLEI ATy B 37
FRIERB— NN, EMPUNEIREE E 8D 7 VL
PREGTE R A TR A8t R AR M AR A, B AL F R
AR AR o
2.3 TDC-GP22/JSPI

TDC—GP22:% 44 HISPIH#: 1, SSN&5 23 il & =5
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Wi . TDC-GP22M[EELF i KA AR HIABT 05 58 5

F, TERRKIES 752 [ SSNRFF 8 - 2 /0 F50ns; TDC—

GP22 A Xt FSPIER, A @i (i (Clock Polarity Bit)

ORI A7 (Clock Phase Bit)#1,

3 TDC-GP22RJSPIFH1EFE(SPI host selection of
TDC-GP22)

SPIFEMN A B i 25 | I 2 e B A SPITh R I 45 25
FAL, MR T SPIS | IZh RERY B A AL AT AGE A, R
13X 2 B AL BEAE AR T T AT A A SPIT REALALL
FRXF 45 FF A A bt sk —SeRfE B, R T Rk R AL AR
JFr AISPLE (5 o £ MHLAGRE ¢ FLE , AR EFF ATMEL A Y
ATmegal28afkT#EER BHIY, ATmegal28a Pl H 4y SPIs:
H, AL SRR RThES AL L, TAET 16MHzE %
BEE IR 16MIPS, ATmegal28a [ #7128K 7] 4 fiFlash 74k,
XEEEMH CIET #H T RARR A4 FE, ATmegal28a
ATFE3.3VHLE T E TYE, TDC—GP22IE% TAEHE 4k
3.3VP, SRR SPIS | Ik T DA B AT IR B
4 TDC-GP22F1AVRE B #lHISPLE (S & £ (SPI

communication algorithm between TDC-GP22

and AVR)

AVRH FHUATD C—GP221 (B %t F Z [l PASPT 7 =
W, HPAVREFHLNEN, TDC-GP22 ML,

4.1 TDC-GPREEES

TDC—GP226 LA ML B 271788, B m
2400 R MERCE , RETTABEAN, XA TS
TDC—-GP22[WAH N #AE, FKTDC—GP223iA7 #H M AT BEtkAS
B 45 B AFIE SRS AR, TDC—GP22/y Ml & 45 5 A
FORASHEA] DA AT & 2 R MRS OX BX M AT S 27 1740 FH AL
4.2 TDC-GP22ELi¥fR

TDC—GP22FEIEHIBATHI, WX H-EAEL B 57 4%
PEATAR R OB B, A C B A A A T R A R R
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gp22_wr_config_reg(0x80,0x00242000); //H K&
BfE]2x Tref=2 u's
gp22_wr_config_reg(0x81,0x19490000); //7& &4

1 FStop CH2+ Stop CH1
gp22_wr_config reg(0x82,0xE0000000);
Timeout% H H K7
gp22_wr_config_reg(0x83,0x00000000);
gp22_wr_config_reg(0x84,0x20000000);
gp22_wr_config_reg(0x85,0x10000000);
STARTNOISE=1,switch on
gp22_wr_config_reg(0x86,0x00000000);
gp22_send_1byte(0x70);
PORTF|=(1<<2); PORTF&="(1<<2);
// gastartg | [— BT R ES
RS H R T stop2 —stop 1 BT E 25, FrRASESS
startB | H— AN ERITFEE S, RIFTDC—GP22/stop2Flistopl
SIRA TG TAE,

/ /@it

//EN_

/ /Wi

N R R $gp22_send_1byte(unsigned char gp22_
opcode_byte) W] A% BESPIPMY [ TD C—GP22 % -4 5 A I

void gp22_send_lbyte(unsigned char gp22_opcode_
byte)

{

PORTB&="(1<<0); //TDC—-GP22iJSS{ii &1

SPDR=gp22_opcode_byte;

while(! (SPSR&(I<<SPIF)){} / /%1 FEHmainR

delay_us(8);

PORTB|=(1<<0);
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iR R EVAESPDRE AFE AR LB ML &, &
FrRIESEHR)E, SPIFEAL, I 2FF25SPCRAYSPIEF £ )5
W BE AL E AL, SPIFFIKTRIF=AE,

N RS gp22_ read_1_bytes(unsigned char read_
opcode,unsigned char read_addr)FEEETD C—gp2237 745
R E YR, RBPSPDR=0xFF R K ES — KK
., RARE A RRIESE LI TDC—gp22 " A 7
BHREH B,

unsigned char gp22_read_1_bytes(unsigned char

/ /PSS B

read_opcode,unsigned char read_addr)

{

unsigned char read_opcode_addr=read_opcode|read_
addrs

PORTB&="(1<<0); //ssHE{%

SPDR=read_opcode_addr;

while(! (SPSR&(1<<SPIF))){} //SPIFZ:TF 11}k i%kE
B e A
delay_us(8);
SPDR=0xFF; //ME5—K, #EHEdE

while(! (SPSR&(1<<SPIF))){}
delay_us(8);

return SPDR;

PORTB|=(1<<0);

1
s

40 i %kep22_read_status_bytes()HiEETDC—GP22H
RETFHRAE, FETRE TIEALEM, X PARIESE
IUTD C—GP22IRA A F 2 1 2 A 1 iR,

unsigned int gp22_read_status_bytes()

{

// ERLEEREHE
/ /PSS B 5

int n;
Result_read=0;
unsigned char n_bytes=2;

unsigned int

unsigned char read_opcode_addr=0xB0|0x04 ;

PORTB&="(1<<0); //sshi &
SPDR=read_opcode_addr;
while(1(SPSR&(1<<SPIF)){} / /L5
delay_us(8);

SPDR=0xFF;  //[EH—k, #EHLHE
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while(! (SPSR&(1<<SPIF))){}

delay_us(8);

Result_read=SPDR; //FEHLEHHIE

for(n=1;n<n_bytes;n++){

SPDR=0xFF; //BE—IK, #EHEHE

while(! (SPSR&(1<<SPIF))){}

delay_us(8);

Result_read=Result_read<<8;

Result_read |=SPDR; }

PORTB|=(1<<0);  //fssfi& &

return Result_read;

}

AR B $gp22_wr_config_reg(unsigned char opcode_
address,unsigned long config_reg_data) N EIRSTFEEH
RBIS, A PRSPV, EEEMFT, S5
FHERALFT,

void gp22_wr_config_reg(unsigned char opcode_
address,

unsigned long config_reg_data)

unsigned char Data_Byte_Lo=config_reg_data;
// B BB EURS AL AT IR AE
unsigned char Data_Byte_Midl=config reg_
data>>8;
unsigned char Data_Byte_Mid2=config_reg..
data>>16;
unsigned char Data_Byte_Hi=config reg_
data>>24;
PORTB&="(1<<0);
SPDR=opcode_address;
while(! (SPSR&(1<<SPIF))){}
delay_us(8);
SPDR=Data_Byte_Hi;
while(! (SPSR&(1<<SPIF))){};
delay_us(8);
SPDR=Data. Byte_Mid2;
while(! (SPSR&(1<<SPIF))){}
delay_us(8);
SPDR=Data_Byte_Midl;
while(! (SPSR&(1<<SPIF))){}
delay_us(8);
SPDR=Data_Byte_lLo;
while(! (SPSR&(1<<SPIF))){}
delay_us(8);
PORTB|=(1<<0);

/ /s EAR

/ /s B

}
5 SEIG MR FE (Experimental testing process)
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Tab.1 Test results

Pk i) 7 WA K E AR 2
5m 0.048 us 4.8m TF %
10m 0.1ps 10m TT %
20m 0.195ps 19.5m JFig
35m 0.346 us 34.6m TT %
100m 0.97us 97m Pin

LM EE R R WA LMK IR ZEETE10% A, 1%
IREVEFEFF G LR TRERRK, Wikg Rk T TDC-GP22
BRI E
6 ZEi(Conclusion)

TDC—GP22[1SPIHMMIE I G 20025 ™A% i B SPTHE 1 %
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