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1. Gener al des crip tion  

T he G D32E 103 x x  de vic e  b elo ngs  t o t he  c o nnec t i vit y li ne of  G D32 M CU  F am il y.  It  is  a 3 2 - bit  

gener al - pur pos e m ic r oc ontr oll er bas ed on th e AR M ®  rt- M 4  RI SC  c ore  with bes t c os t -

per f orm anc e r ati o in term s of  en hanc e d proc es s ing  c apac it y ,  r ed uc ed po wer  c o ns um ption 

and peripheral set  T  rt- M 4  c ore f eatures  im plem ents  a f ull s et of  DSP in s tr uc tions  

to ad dres s  dig ita l s ig nal c o n tr ol m ark et s  that dem and an  ef f ic ient, eas y - t o - us e b len d  of  c ontr ol 

and s i gna l pr oc es s ing c a p abi lit ies . I t a ls o pro vi des  p o werf ul tr ac e t ec hno lo g y f o r  enha nc e d  

app lic at ion  s ec urit y a nd a d vanc e d d ebu g s up por t.  

T he G D32E 103 x x  d e vic e in c orpor ates  t he AR M ®  C orte x ® - M4 32 - b it proc es s or c o r e  oper ati ng  

at 1 20  MH z f r eq uenc y with  F las h ac c es s es  zer o wait  s tates  t o obt ain  m ax im um  eff ic ienc y.  It  

prov ides  u p to 12 8  K B o n - c hip F las h m em or y and 32  K B S R AM  m em or y. A n ex te n s ive r a nge  

of  enhanc e d I/O s  an d p erip her als  c on nec te d to t wo AP B bus es . T he d ev ic es  of f er up to t wo  

12 - bit  3  M S P S  ADCs , t wo  12 - b it D AC s , up t o t en  g enera l 1 6 - bit  tim ers , two 1 6 - bit PW M 

adv anc ed tim ers , and t wo 16 - b it bas ic  tim ers , as  we ll as  s ta ndard and  adv anc ed  

c om m unic ation  inter f ac es : up t o three  SPIs ,  t wo I 2Cs ,  thre e U S ART s  and  t wo  U ART s , two  

I2Ss ,  a n U SBF S  a nd  t wo  C AN s .  

T he dev ic e op erates  f r o m  1. 71  to 3 .6 V  po wer  s up pl y an d a va il abl e i n 40 t o + 8 5  °C  

tem per atur e r ange. Se ver al po wer  s av ing m odes  prov ide t he f lex ib il it y f or m ax im um  

optim i zat io n b et ween  wak eup  la tenc y a nd  po wer  c ons um ption, an  es pec ial l y im por tant 

c ons ider a tio n i n l o w p o wer app lic at ions .  

T he abo ve f ea tures  m ak e G D32E 103 x x  d ev ic es  s u ita ble  f or a wide  r an ge of  int er c onnec ti o n  

and ad vanc e d a pp lic at ion s , es pec ia ll y in areas  s uc h as  i ndus tr i al  c ontr o l, m otor  dri ves ,  

c ons um er and han dhe ld e q uipm ent, hum an m ac hine i nter f ac e, s ec urit y an d a lar m  s ys tem s , 

PO S, aut om otive n av ig ati o n, IoT  and s o  on.  
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2. Device o ve r vie w  

2.1. Device i nfor mati on  

T able 2- 1 . GD32E103xx d ev ices  f e atu res and  per ip h eral list  

Pa rt Num be r  

GD32E 103xx 

T8 TB C8 CB R8 RB V8 V B 

Flash (KB) 64  128  64  128  64  128  64  128  

SRAM  (KB) 20  32  20  32  20  32  20  32  

Timers
 

G e ne ral  ti me r (16-

bit)  

4  

( 1 - 4 )  

4  

( 1 - 4 )  

10  

( 1 - 4 ,8 - 13 )  

10  

( 1 - 4 ,8 - 13 )  

10  

( 1 - 4 ,8 - 13 )  

10  

( 1 - 4 ,8 - 13 )  

10  

( 1 - 4 ,8 - 13 )  

10  

( 1 - 4 ,8 - 13 )  

Ad va nc e d 

tim e r (16- bit)  

1  

( 0 )  

1  

( 0 )  

1  

( 0 )  

1  

( 0 )  

2  

( 0,7 )  

2  

( 0,7 )  

2  

( 0,7 )  

2  

( 0,7 )  

S ys Ti c k  1  1  1  1  1  1  1  1  

Basic tim e r (16- bit)  
2  

( 5,6 )  

2  

( 5,6 )  

2  

( 5,6 )  

2  

( 5,6 )  

2  

( 5,6 )  

2  

( 5,6 )  

2  

( 5,6 )  

2  

( 5,6 )  

Wa tc hd og  2  2  2  2  2  2  2  2  

RTC  1  1  1  1  1  1  1  1  

Connectivity
 

USART  
2  

( 0 - 1 )  

2  

( 0 - 1 )  

3  

( 0 - 2 )  

3  

( 0 - 2 )  

3  

( 0 - 2 )  

3  

( 0 - 2 )  

3  

( 0 - 2 )  

3  

( 0 - 2 )  

U ART  0  0  0  0  
2  

( 3 - 4 )  

2  

( 3 - 4 )  

2  

( 3 - 4 )  

2  

( 3 - 4 )  

I2C 
1  

( 0 )  

1  

( 0 )  

2  

( 0 - 1 )  

2  

( 0 - 1 )  

2  

( 0 - 1 )  

2  

( 0 - 1 )  

2  

( 0 - 1 )  

2  

( 0 - 1 )  

SPI /I2S 
1/0  

( 0/ - )  

1/0  

( 0/ - )  

3 /2  

( 0 - 2 ) / ( 1 - 2 )  

3 /2  

( 0 - 2 ) / ( 1 - 2 )  

3 /2  

( 0 - 2 ) / ( 1 - 2 )  

3 /2  

( 0 - 2 ) / ( 1 - 2 )  

3 /2  

( 0 - 2 ) / ( 1 - 2 )  

3 /2  

( 0 - 2 ) / ( 1 - 2 )  

CAN  2 x F D  2 x F D  2 x F D  2 x F D  2 x F D  2 x F D  2 x F D  2 x F D  

USBFS 1  1  1  1  1  1  1  1  

GPIO  26  26  37  37  51  51  80  80  

EXM C  0  0  0  0  0  0  1  1  

EXTI  16  16  16  16  16  16  16  16  

AD
C

 Units  2  2  2  2  2  2  2  2  

Cha nn e ls  1 0  1 0  1 0  1 0  16  16  16  16  

DAC 2  2  2  2  2  2  2  2  

Pa c k a ge  Q F N36  LQ F P 48  LQ F P64  LQ F P10 0  
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2.2. Block di agr am  

Figure 2- 1 .GD32E103x x  b lock diag ram  

N VIC

T PIU
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Memory  
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Memory

 SR AM
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SR AM
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T IMER 4 ~ 6

GPIO C

GPIO D
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System
DCode
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2
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= 
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1
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= 
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2.3. Pinouts and pi n assi gnment  

Figure 2- 2. GD32E103Vx LQFP100 pinout s  
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Figure 2- 3 . GD32E103Rx LQFP64 pinout s  
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Figure 2- 4. GD32E103Cx LQFP48 pinout s  
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Figure 2- 5 . GD32E103Tx QFN36 pinout s  
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2.4. Memor y map  

T able 2- 2. GD32E103x x  m emo r y m ap  

Pre - de fin e d  

r e gi on s  
Bus Add res s  Pe riph e ral s  

E xte rn a l  de vi c e  

AHB3  

0 xA0 0 0  0 0 0 0  -  0 xA0 0 0  0 FF F  EXMC -  SW REG  

E xte rn a l  RAM  

0 x9 0 0 0  0 0 0 0  -  0 x9 FF F FF FF  Res e rve d  

0 x7 0 0 0  0 0 0 0  -  0 x8 FF F FF FF  Res e rve d  

0 x6 0 0 0  0 0 0 0  -  0 x6 3 FF  F FF F  
EXMC -  

NOR/PSRA M/SRA M  

Pe ri p h e ra l  AHB1  

0 x5 0 0 0  0 0 0 0  -  0 x5 0 0 3  F FF F  USBFS  

0 x4 0 0 8  0 0 0 0  -  0 x4 FF F FF FF  Res e rve d  

0 x4 0 0 4  0 0 0 0  -  0 x4 0 0 7  F FF F  Res e rve d  

0 x4 0 0 2  BC0 0  -  0 x4 0 0 3  F FFF  Res e rve d  

0 x4 0 0 2  B0 0 0  -  0 x4 0 0 2  BBF F  Res e rve d  

0 x4 0 0 2  A0 0 0  -  0 x4 0 0 2  AF FF  Res e rve d  

0 x4 0 0 2  8 0 0 0  -  0 x4 0 0 2  9 FF F  Res e rve d  

0 x4 0 0 2  6 8 0 0  -  0 x4 0 0 2  7 FF F  Res e rve d  

0 x4 0 0 2  6 4 0 0  -  0 x4 0 0 2  6 7 FF  Res e rve d  

0 x4 0 0 2  6 0 0 0  -  0 x4 0 0 2  6 3 FF  Res e rve d  

0 x4 0 0 2  5 0 0 0  -  0 x4 0 0 2  5 FF F  Res e rve d  

0 x4 0 0 2  4 0 0 0  -  0 x4 0 0 2  4 FF F  Res e rve d  

0 x4 0 0 2  3 C00  -  0 x4 0 0 2  3FF F  Res e rve d  
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Pre - de fin e d  

r e gi on s  
Bus Add res s  Pe riph e ral s  

0 x4 0 0 2  3 8 0 0  -  0 x4 0 0 2  3 BFF  Res e rve d  

0 x4 0 0 2  3 4 0 0  -  0 x4 0 0 2  3 7 FF  Res e rve d  

0 x4 0 0 2  3 0 0 0  -  0 x4 0 0 2  3 3 FF  CRC  

0 x4 0 0 2  2 C00  -  0 x4 0 0 2  2FF F  Res e rve d  

0 x4 0 0 2  2 8 0 0  -  0 x4 0 0 2  2 BFF  Res e rve d  

0 x4 0 0 2  2 4 0 0  -  0 x4 0 0 2  2 7 FF  Res e rve d  

0 x4 0 0 2  2 0 0 0  -  0 x4 0 0 2  2 3 FF  FMC  

0 x4 0 0 2  1 C00  -  0 x4 0 0 2  1FF F  Res e rve d  

0 x4 0 0 2  1 8 0 0  -  0 x4 0 0 2  1 BFF  Res e rve d  

0 x4 0 0 2  1 4 0 0  -  0 x4 0 0 2  1 7 FF  Res e rve d  

0 x4 0 0 2  1 0 0 0  -  0 x4 0 0 2  1 3 FF  RCU  

0 x4 0 0 2  0 C00  -  0 x4 0 0 2  0FF F  Res e rve d  

0 x4 0 0 2  0 8 0 0  -  0 x4 0 0 2  0 BFF  Res e rve d  

0 x4 0 0 2  0 4 0 0  -  0 x4 0 0 2  0 7 FF  D MA1  

0 x4 0 0 2  0 0 0 0  -  0 x4 0 0 2  0 3 FF  D MA0  

0 x4 0 0 1  8 4 0 0  -  0 x4 0 0 1  F FF F  Res e rve d  

0 x4 0 0 1  8 0 0 0  -  0 x4 0 0 1  8 3 FF  Res e rve d  

APB2  

0 x4 0 0 1  7 C00  -  0 x4 0 0 1  7FF F  Res e rve d  

0 x4 0 0 1  7 8 0 0  -  0 x4 0 0 1  7 BFF  Res e rve d  

0 x4 0 0 1  7 4 0 0  -  0 x4 0 0 1  7 7 FF  Res e rve d  

0 x4 0 0 1  7 0 0 0  -  0 x4 0 0 1  7 3 FF  Res e rve d  

0 x4 0 0 1  6 C00  -  0 x4 0 0 1  6FF F  Res e rve d  

0 x4 0 0 1  6 8 0 0  -  0 x4 0 0 1  6 BFF  Res e rve d  

0 x4 0 0 1  5 C00  -  0 x4 0 0 1  67 FF  Res e rve d  

0 x4 0 0 1  5 8 0 0  -  0 x4 0 0 1  5 BFF  Res e rve d  

0 x4 0 0 1  5 4 0 0  -  0 x4 0 0 1  5 7 FF  TI MER10  

0 x4 0 0 1  5 0 0 0  -  0 x4 0 0 1  5 3 FF  TI MER9  

0 x4 0 0 1  4 C00  -  0 x4 0 0 1  4FF F  TI MER8  

0 x4 0 0 1  4 8 0 0  -  0 x4 0 0 1  4 BFF  Res e rve d  

0 x4 0 0 1  4 4 0 0  -  0 x4 0 0 1  4 7 FF  Res e rve d  

0 x4 0 0 1  4 0 0 0  -  0 x4 0 0 1  4 3 FF  Res e rve d  

0 x4 0 0 1  3 C00  -  0 x4 0 0 1  3FF F  Res e rve d  

0 x4 0 0 1  3 8 0 0  -  0 x4 0 0 1  3 BFF  USART0  

0 x4 0 0 1  3 4 0 0  -  0 x4 0 0 1  3 7 FF  TI MER7  

0 x4 0 0 1  3 0 0 0  -  0 x4 0 0 1  3 3 FF  SPI0  

0 x4 0 0 1  2 C00  -  0 x4 0 0 1  2FF F  TI MER0  

0 x4 0 0 1  2 8 0 0  -  0 x4 0 0 1  2 BFF  ADC1  

0 x4 0 0 1  2 4 0 0  -  0 x4 0 0 1  2 7 FF  ADC0  

0 x4 0 0 1  2 0 0 0  -  0 x4 0 0 1  2 3 FF  Res e rve d  
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Pre - de fin e d  

r e gi on s  
Bus Add res s  Pe riph e ral s  

0 x4 0 0 1  1 C00  -  0 x4 0 0 1  1FF F  Res e rve d  

0 x4 0 0 1  1 8 0 0  -  0 x4 0 0 1  1 BFF  GPIOE  

0 x4 0 0 1  1 4 0 0  -  0 x4 0 0 1  1 7 FF  GPIOD  

0 x4 0 0 1  1 0 0 0  -  0 x4 0 0 1  1 3 FF  GPIOC  

0 x4 0 0 1  0 C00  -  0 x4 0 0 1  0FF F  GPIOB  

0 x4 0 0 1  0 8 0 0  -  0 x4 0 0 1  0 BFF  GPIOA  

0 x4 0 0 1  0 4 0 0  -  0 x4 0 0 1  0 7 FF  EXTI  

0 x4 0 0 1  0 0 0 0  -  0 x4 0 0 1  0 3 FF  AFI O  

APB1  

0 x4 0 0 0  CC00  -  0 x4 0 0 0  F FF F  Res e rve d  

0 x4 0 0 0  C8 0 0  -  0 x4 0 0 0  CBFF  CTC  

0 x4 0 0 0  C4 0 0  -  0 x4 0 0 0  C7FF  Res e rve d  

0 x4 0 0 0  C0 0 0  -  0 x4 0 0 0  C3FF  Res e rve d  

0 x4 0 0 0  8 0 0 0  -  0 x4 0 0 0  BF FF  Res e rve d  

0 x4 0 0 0  7 C00  -  0 x4 0 0 0  7FF F  Res e rve d  

0 x4 0 0 0  7 8 0 0  -  0 x4 0 0 0  7 BFF  Res e rve d  

0 x4 0 0 0  7 4 0 0  -  0 x4 0 0 0  7 7 FF  DAC  

0 x4 0 0 0  7 0 0 0  -  0 x4 0 0 0  7 3 FF  P MU  

0 x4 0 0 0  6 C00  -  0 x4 0 0 0  6FF F  BKP  

0 x4 0 0 0  6 8 0 0  -  0 x4 0 0 0  6 BFF  CAN1  

0 x4 0 0 0  6 4 0 0  -  0 x4 0 0 0  6 7 FF  CAN0  

0 x4 0 0 0  6 0 0 0  -  0 x4 0 0 0  6 3 FF  CAN SRA M 1 K b yte s  

0 x4 0 0 0  5 C00  -  0 x4 0 0 0  5FF F  Res e rve d  

0 x4 0 0 0  5 8 0 0  -  0 x4 0 0 0  5 BFF  I2 C1  

0 x4 0 0 0  5 4 0 0  -  0 x4 0 0 0  5 7 FF  I2 C0  

0 x4 0 0 0  5 0 0 0  -  0 x4 0 0 0  5 3 FF  UART4  

0 x4 0 0 0  4 C00  -  0 x4 0 0 0  4FF F  UART3  

0 x4 0 0 0  4 8 0 0  -  0 x4 0 0 0  4 BFF  USART2  

0 x4 0 0 0  4 4 0 0  -  0 x4 0 0 0  4 7 FF  USART1  

0 x4 0 0 0  4 0 0 0  -  0 x4 0 0 0  4 3 FF  Res e rve d  

0 x4 0 0 0  3 C00  -  0 x4 0 0 0  3FF F  SPI2 /I 2 S2  

0 x4 0 0 0  3 8 0 0  -  0 x4 0 0 0  3 BFF  SPI1 /I 2 S1  

0 x4 0 0 0  3 4 0 0  -  0 x4 0 0 0  3 7 FF  Res e rve d  

0 x4 0 0 0  3 0 0 0  -  0 x4 0 0 0  3 3 FF  FW DGT  

0 x4 0 0 0  2 C00  -  0 x4 0 0 0  2FF F  WW DGT  

0 x4 0 0 0  2 8 0 0  -  0 x4 0 0 0  2 BFF  RTC  

0 x4 0 0 0  2 4 0 0  -  0 x4 0 0 0  2 7 FF  Res e rve d  

0 x4 0 0 0  2 0 0 0  -  0 x4 0 0 0  2 3 FF  TI MER13  

0 x4 0 0 0  1 C00  -  0 x4 0 0 0  1FF F  TI MER12  

0 x4 0 0 0  1 8 0 0  -  0 x4 0 0 0  1 BFF  TI MER11  
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Pre - de fin e d  

r e gi on s  
Bus Add res s  Pe riph e ral s  

0 x4 0 0 0  1 4 0 0  -  0 x4 0 0 0  1 7 FF  TI MER6  

0 x4 0 0 0  1 0 0 0  -  0 x4 0 0 0  1 3 FF  TI MER5  

0 x4 0 0 0  0 C00  -  0 x4 0 0 0  0FF F  TI MER4  

0 x4 0 0 0  0 8 0 0  -  0 x4 0 0 0  0 BFF  TI MER3  

0 x4 0 0 0  0 4 0 0  -  0 x4 0 0 0  0 7 FF  TI MER2  

0 x4 0 0 0  0 0 0 0  -  0 x4 0 0 0  0 3 FF  TI MER1  

SRA M  AHB  

0 x2 0 0 7  0 0 0 0  -  0 x3 FF F FF FF  Res e rve d  

0 x2 0 0 6  0 0 0 0  -  0 x2 0 0 6  F F F F  Res e rve d  

0 x2 0 0 3  0 0 0 0  -  0 x2 0 0 5  F FF F  Res e rve d  

0 x2 0 0 2  0 0 0 0  -  0 x2 0 0 2  F FF F  Res e rve d  

0 x2 0 0 1  C0 0 0  -  0 x2 0 0 1  FFF F  

SRA M  
0 x2 0 0 1  8 0 0 0  -  0 x2 0 0 1  BF FF  

0 x2 0 0 0  5 0 0 0  -  0 x2 0 0 1  7 FF F  

0 x2 0 0 0  0 0 0 0  -  0 x2 0 0 0  4 FF F  

Cod e  AHB  

0 x1 FF F F8 1 0  -  0 x1 FF F FF FF  Res e rve d  

0 x1 FF F F8 0 0  -  0 x1 FF F F80 F  Op ti o n  Bytes  

0 x1 FF F F0 0 0  -  0 x1 FF F F7FF  

Bo o t l oa d e r  
0 x1 FF F C01 0  -  0 x1 FF F EFF F  

0 x1 FF F C00 0  -  0 x1 FF F C00 F  

0 x1 FF F B0 0 0  -  0 x1 FF F BFF F  

0 x1 FF F 7 A1 0  -  0 x1 FF F AFF F  Res e rve d  

0 x1 FF F 7 8 0 0  -  0 x1 FF F 7 A0 F  Res e rve d  

0 x1 FF F 0 0 0 0  -  0 x1 FF F 7 7 FF  Res e rve d  

0 x1 FF E C0 1 0  -  0 x1 FF E F FF F  Res e rve d  

0 x1 FF E C0 0 0  -  0 x1 FF E C0 0 F  Res e rve d  

0 x1 0 0 1  0 0 0 0  -  0 x1 FF E BF FF  Res e rve d  

0 x1 0 0 0  0 0 0 0  -  0 x1 0 0 0  F FF F  Res e rve d  

0 x0 8 3 C 0 0 0 0  -  0 x0 FF F FF FF  Res e rve d  

0 x0 8 3 0  0 0 0 0  -  0 x0 8 3 B F FF F  Res e rve d  

0 x0 8 1 0  0 0 0 0  -  0 x0 8 2 F FF FF  

Ma i n  F l a s h  0 x0 8 0 2  0 0 0 0  -  0 x0 8 0 F FF FF  

0 x0 8 0 0  0 0 0 0  -  0 x0 8 0 1  F FF F  

0 x0 0 3 0  0 0 0 0  -  0 x0 7 FF  F FF F  Res e rve d  

0 x0 0 1 0  0 0 0 0  -  0 x0 0 2 F FF FF  
Al i a se d  to  Ma i n  F l as h  o r 

Bo o t l oa d e r  
0 x0 0 0 2  0 0 0 0  -  0 x0 0 0 F FF FF  

0 x0 0 0 0  0 0 0 0  -  0 x0 0 0 1  F FF F  
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2.5. Clock  tr ee  

Figure 2- 6. GD32E103x x  c lock tre e  
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L egen d:  

HX T AL :  4  to 3 2  M H z Hig h Spe ed c r ys ta l os c i ll ator  

LX T AL :  32,7 68  H z Lo w Sp eed c r ys ta l os c i ll ator  

IRC8M :  Int erna l 8  MH z RC os c ill ator   

IRC40 K :  I nter n al 40  KH z R C os c il lator  

IRC 4 8 M : In terna l 4 8  M H z RC os c il lat or  

2.6. Pin defi ni ti ons  

No t es: 

F or G D32E 103 Rx  LQ F P64 ȁ G D32E 103Cx  LQ F P48  a nd G D3 2E 103T x  Q F N36,  V R E F -  a nd  

V R E F +  are int erna ll y c on nec t ed to  V SSA  an d V D D A  r es pec tiv el y.  
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2.6.1. GD32E1 03V x LQFP100 pin de finitions  

Table 2- 3 . GD32E103Vx L QFP100 pin defin it ion s  

Pin  Na m e  Pin s  
Pin  

T ype (1) 

I/ O 

Le ve l (2) 
Functio ns  d es c ripti on  

PE2  1  I / O  5 VT  
Def a u l t: PE2  

Al te rn ate : TRACECK , EX MC_A2 3  

PE3  2  I / O  5 VT  
Def a u l t: PE3  

Al te rn ate : TRACE D0,  EXMC_ A1 9  

P E4  3  I / O  5 VT  
Def a u l t: P E4  

Al te rn ate :  TRACE D1,  EXMC_ A2 0  

PE5  4  I / O  5 VT  

Def a u l t: PE5  

Al te rn ate :  TRACE D2,  EXMC_ A2 1  

Rem a p :  TI MER8_ CH0  

PE6  5  I / O  5 VT  

Def a u l t: PE6  

Al te rn ate :  TRACE D3,  EXMC_ A2 2  

Rem a p :  TI MER8_ CH1  

V BAT  6  P  -  Def a u l t: V BAT  

PC13 -  

TA MPE R -  

RTC  

7  I / O  -  
Def a u l t: PC13  

Al te rn ate :  RTC _ TA MPER  

PC14 -  

OSC32 I N  
8  I / O  -  

Def a u l t: PC14  

Al te rn ate :  OSC32 I N  

PC15 -  

OSC32 OU

T  

9  I / O  -  
Def a u l t: PC15  

Al te rn ate :  OSC32 OUT  

V SS_ 5  1 0  P  -  Def a u l t: V SS_ 5  

V DD_ 5  1 1  P  -  Def a u l t: V DD_ 5  

OSC I N  1 2  I  -  
Def a u l t: OSC I N  

Rem a p :  PD0  

OSC OU T  1 3  O  -  
Def a u l t: OSC OUT  

Rem a p : PD1  

NRST  1 4  I / O  -  Def a u l t: NRST  

PC0  1 5  I / O  -  
Def a u l t: PC0  

Al te rn ate :  ADC0 1 _ IN1 0  

PC1  1 6  I / O  -  
Def a u l t: PC1  

Al te rn ate :  ADC0 1 _ IN1 1  

PC2  1 7  I / O  -  
Def a u l t: PC2  

Al te rn ate :  ADC0 1 _ IN1 2  

PC3  1 8  I / O  -  
Def a u l t: PC3  

Al te rn ate :  ADC0 1 _ IN1 3  

V SSA  1 9  P  -  Def a u l t: V SSA  

V REF -  2 0  P  -  Def a u l t: V REF -  
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Pin  Na m e  Pin s  
Pin  

T ype (1) 

I/ O 

Le ve l (2) 
Functio ns  d es c ripti on  

V REF +  2 1  P  -  Def a u l t: V REF +  

V DDA  2 2  P  -  Def a u l t: V DDA  

PA0 - W KUP  2 3  I / O  -  

Def a u l t: PA0  

Al te rn ate :  W KUP, USART1 _ CTS, ADC0 1 _ IN0 , 

TI MER1_ CH0 , TI MER1 _ ETI,  TI MER4_ CH0 , TI MER7_ ETI  

PA1  2 4  I / O  -  

Def a u l t: PA1  

Al te rn ate :  USART1 _ RTS, ADC0 1 _ IN1 , TIMER4_ CH1 , 

TI MER1_ CH1  

PA2  2 5  I / O  -  

Def a u l t: PA2  

Al te rn ate :  USART1 _ TX, TI ME R4_ CH2 , ADC0 1 _ IN2, 

TI MER8_ CH0 ,  TI MER1_ CH2 ,  SPI0 _ IO2  

PA3  2 6  I / O  -  

Def a u l t: PA3  

Al te rn ate :  USART1 _ RX, TI ME R4_ CH3 , ADC0 1 _ IN3, 

TI MER1_ CH3 , TI MER8_ CH1 , SPI0 _ IO3  

V SS_ 4  2 7  P  -  Def a u l t: V SS_ 4  

V DD_ 4  2 8  P  -  Def a u l t: V DD_ 4  

PA4  2 9  I / O  -  

Def a u l t: PA4  

Al te rn ate :  SPI0 _ NSS, USART1 _ CK, DAC_OUT0 , 

ADC0 1 _ IN4  

Rem a p :  SPI2 _ NSS, I2 S2 _W S  

PA5  3 0  I / O  -  
Def a u l t: PA5  

Al te rn ate :  SPI0 _ SCK, ADC01_ IN5 , DAC_ OUT1  

PA6  3 1  I / O  -  

Def a u l t: PA6  

Al te rn ate :  SPI0 _ MISO, TI MER 7 _ BRKIN , ADC0 1 _ IN6, 

TI MER2_ CH0 , TI MER12 _ CH0  

Rem a p :  TI MER0_ BRKIN  

PA7  3 2  I / O  -  

Def a u l t: PA7  

Al te rn ate :  SPI0 _ MOSI,  TI MER 7 _ CH0 _ ON , ADC0 1 _ IN7, 

TI MER2_ CH1 , TI MER13 _ CH0  

Rem a p :  TI MER0_ CH0 _ ON  

PC4  3 3  I / O  -  
Def a u l t: PC4  

Al te rn ate :  ADC0 1_ IN1 4  

PC5  3 4  I / O  -  
Def a u l t: PC5  

Al te rn ate :  ADC0 1_ IN1 5  

PB0  3 5  I / O  -  

Def a u l t: PB0  

Al te rn ate :  ADC0 1_ IN8 , TIMER 2 _ CH2 , TIMER7_ CH1 _ ON  

Rem a p :  TI MER0_ CH1 _ ON  

PB1  3 6  I / O  -  

Def a u l t: PB1  

Al te rn ate :  ADC0 1_ IN9 ,  TIMER 2 _ CH3 , TIMER7_ CH2 _ ON  

Rem a p :  TI MER0_ CH2 _ ON  

PB2  3 7  I / O  5 VT  Def a u l t: PB2 ,  BOOT1  
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Pin  Na m e  Pin s  
Pin  

T ype (1) 

I/ O 

Le ve l (2) 
Functio ns  d es c ripti on  

PE7  3 8  I / O  5 VT  

Def a u l t: PE7  

Al te rn ate :  EXMC_D4  

Rem a p : TI MER0_ ETI  

PE 8  3 9  I / O  5 VT  

Def a u l t: PE8  

Al te rn ate :  EXMC_D5  

Rem a p :  TIMER0_ CH0 _ ON  

PE9  4 0  I / O  5 VT  

Def a u l t: PE9  

Al te rn ate :  EXMC_D6  

Rem a p :  TI MER0_ CH0  

PE1 0  4 1  I / O  5 VT  

Def a u l t: PE1 0  

Al te rn ate :  EXMC_D7  

Rem a p :  TI MER0_ CH1 _ ON  

PE1 1  4 2  I / O  5 VT  

Def a u l t: PE1 1  

Al te rn ate :  EXMC_D8  

Rem a p :  TI MER0_ CH1  

PE1 2  4 3  I / O  5 VT  

Def a u l t: PE1 2  

Al te rn ate :  EXMC_D9  

Rem a p :  TI MER0_ CH2 _ ON  

PE1 3  4 4  I / O  5 VT  

Def a u l t: PE1 3  

Al te rn ate :  EXMC_D1 0  

Rem a p :  TI MER0_ CH2  

PE1 4  4 5  I / O  5 VT  

Def a u l t: PE1 4  

Al te rn ate :  EXMC_D1 1  

Rem a p :  TI MER0_ CH3  

PE1 5  4 6  I / O  5 VT  

Def a u l t: PE1 5  

Al te rn ate :  EXMC_D1 2  

Rem a p :  TI MER0_ BRKIN  

PB1 0  4 7  I / O  5 VT  

Def a u l t: PB1 0  

Al te rn ate :  I2 C1_ SCL,  USART2 _ TX  

Rem a p :  TIMER1_ CH2  

PB1 1  4 8  I / O  5 VT  

Def a u l t: PB1 1  

Al te rn ate :  I2 C1_ SDA, USART2 _ RX  

Rem a p :  TIMER1_ CH3  

V SS_ 1  4 9  P  -  Def a u l t:  V SS_ 1  

V DD_ 1  5 0  P  -  Def a u l t:  V DD_ 1  

PB1 2  5 1  I / O  5 VT  

Def a u l t: PB1 2  

Al te rn ate :  SPI1 _ NSS, I 2 S1 _W S, I2 C1_ SMBA, USART2 _ CK,    

TI MER0_ BRKIN ,  CAN1 _ R X  

PB1 3  5 2  I / O  5 VT  

Def a u l t: PB1 3  

Al te rn ate :  SPI1 _ SCK, I 2 S1 _ CK, USART2 _ CTS ,  

TI MER0_ CH0 _ ON, CAN1_ TX,  I 2 C1_ TXFRA ME  
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Pin  Na m e  Pin s  
Pin  

T ype (1) 

I/ O 

Le ve l (2) 
Functio ns  d es c ripti on  

PB 1 4  5 3  I / O  5 VT  

Def a u l t: PB1 4  

Al te rn ate :  SPI1 _ MISO, USAR T2 _ RTS ,  TI MER0_ CH1 _ ON ,  

TI MER11 _ CH0  

PB1 5  5 4  I / O  5 VT  

Def a u l t: PB1 5  

Al te rn ate :  SPI1 _ MOSI , I2 S1 _ SD ,  TI MER0_ CH2 _ ON ,  

TI MER11 _ CH11  

PD8  5 5  I / O  5 VT  

Def a u l t: PD 8  

Al te rn ate :  EXMC_D1 3  

Rem a p :  USART2 _ TX  

PD9  5 6  I / O  5 VT  

Def a u l t: PD 9  

Al te rn ate :  EXMC_D1 4  

Rem a p :  USART2 _ RX  

PD 1 0  5 7  I / O  5 VT  

Def a u l t: PD 1 0  

Al te rn ate :  EXMC_D1 5  

Rem a p :  USART2 _ CK  

PD11  5 8  I / O  5 VT  

Def a u l t: PD 1 1  

Al te rn ate :  EXMC_A1 6  

Rem a p :  USART2 _ CTS  

PD12  5 9  I / O  5 VT  

Def a u l t: PD 1 2  

Al te rn ate :  EXMC_A1 7  

Rem a p :  TI MER3_ CH0 ,  USART2 _ RTS  

PD13  6 0  I / O  5 VT  

Def a u l t: PD 1 3  

Al te rn ate :  EXMC_A1 8  

Rem a p :  TI MER3_ CH1  

PD14  6 1  I / O  5 VT  

Def a u l t: PD 1 4  

Al te rn ate :  EXMC_D0  

Rem a p :  TI MER3_ CH2  

PD15  6 2  I / O  5 VT  

Def a u l t: PD 1 5  

Al te rn ate :  EXMC_D1  

Rem a p :  TI MER3_ CH3 ,  CTC_ SYNC  

PC6  6 3  I / O  5 VT  

Def a u l t: PC6  

Al te rn ate :  I2 S1 _ MCK, TI ME R 7 _ CH0  

Rem a p :  TI MER2_ CH0  

PC7  6 4  I / O  5 VT  

Def a u l t: PC7  

Al te rn ate :  I2 S2 _ MCK, TI ME R 7 _ CH1  

Rem a p :  TI MER2_ CH1  

PC8  6 5  I / O  5 VT  

Def a u l t: PC8  

Al te rn ate :  TIMER 7 _ CH2  

Rem a p :  TI MER2_ CH2  
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Pin  Na m e  Pin s  
Pin  

T ype (1) 

I/ O 

Le ve l (2) 
Functio ns  d es c ripti on  

PC9  6 6  I / O  5 VT  

Def a u l t: PC9  

Al te rn ate :  TIMER 7 _ CH3  

Rem a p :  TI MER2_ CH3  

PA8  6 7  I / O  5 VT  

Def a u l t: PA8  

Al te rn ate :  USART0 _ CK, TI ME R0_ CH0 ,  CK_OUT0 ,  VCORE ,  

USBFS_ SOF,  CTC_SYN C  

PA9  6 8  I / O  5 VT  
Def a u l t: PA9  

Al te rn ate :  USART0 _ TX ,  TI ME R0_ CH1 , USBFS_ VBUS  

PA1 0  6 9  I / O  5 VT  
Def a u l t: PA1 0  

Al te rn ate :  USART0 _ RX, TI ME R0_ CH2 , USBFS_ ID, V1 REF  

PA1 1  7 0  I / O  5 VT  

Def a u l t: PA1 1  

Al te rn ate :  USART0 _ CTS ,  CAN0 _ RX , USBFS_ D M, 

TI MER0_ CH3  

PA1 2  7 1  I / O  5 VT  

Def a u l t: PA1 2  

Al te rn ate :  USART0 _ RTS ,  CAN0 _ TX ,  USBFS_ D P ,  

TI MER0_ E TI  

PA1 3  7 2  I / O  5 VT  
Def a u l t: J TMS ,  SW DIO  

Rem a p :  PA1 3  

NC  7 3  -  -  -  

V SS_ 2  7 4  P  -  Def a u l t: V SS_ 2  

V DD_ 2  7 5  P  -  Def a u l t: V DD_ 2  

PA1 4  7 6  I / O  5 VT  
Def a u l t: J TCK ,  SW CL K  

Rem a p : PA1 4  

PA1 5  7 7  I / O  5 VT  

Def a u l t: J TDI  

Al te rn ate :  SPI2 _ NSS ,  I2 S2 _W S  

Rem a p :  TI MER1_ CH0 , TI ME R1_ ETI ,  PA1 5 ,  SPI0 _ NSS  

PC10  7 8  I / O  5 VT  

Def a u l t: PC10  

Al te rn ate :  UART3 _ TX  

Rem a p :  USART2 _ TX ,  SPI2 _ SCK, I2 S2 _ CK  

PC11  7 9  I / O  5 VT  

Def a u l t: PC11  

Al te rn ate :  UART3 _ RX  

Rem a p :  USART2 _ RX ,  SPI2 _ MIS O  

PC12  8 0  I / O  5 VT  

Def a u l t: PC12  

Al te rn ate :  UART4 _ TX  

Rem a p :  USART2 _ CK ,  SPI2 _MOSI,  I2 S2 _ SD  

PD 0  8 1  I / O  5 VT  

Def a u l t: PD0  

Al te rn ate :  EXMC_D2  

Rem a p : OSC I N ,  
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Pin  Na m e  Pin s  
Pin  

T ype (1) 

I/ O 

Le ve l (2) 
Functio ns  d es c ripti on  

PD2  8 3  I / O  5 VT  
Def a u l t: PD2  

Al te rn ate :  TIMER2_ ETI ,  UART4 _ RX  

PD3  8 4  I / O  5 VT  

Def a u l t: PD3  

Al te rn ate :  EXMC_CL K  

Rem a p :  USART1 _ CTS  

PD4  8 5  I / O  5 VT  

Def a u l t:  PD4  

Al te rn ate :  EXMC_NOE  

Rem a p : USART1 _ RTS  

PD5  8 6  I / O  5 VT  

Def a u l t: PD5  

Al te rn ate :  EXMC_NW E  

Rem a p :  USART1 _ TX  

PD6  8 7  I / O  5 VT  

Def a u l t: PD6  

Al te rn ate :  EXMC_NW AIT  

Rem a p :  USART1 _ RX  

PD7  8 8  I / O  5 VT  

Def a u l t:  PD7  

Al te rn ate :  EXMC_NE0  

Rem a p :  USART1 _ CK  

PB3  8 9  I / O  5 VT  

Def a u l t: J TDO  

Al te rn ate :  SPI2 _ SCK ,  I2 S2 _ CK  

Rem a p :  TI MER1_ CH1 ,  PB3 ,  TRACESW O ,  SPI0 _ SCK  

PB4  9 0  I / O  5 VT  

Def a u l t: NJ TRST  

Al te rn ate :  SPI2 _ MISO ,  I2 C0_ TXFRA ME  

Rem a p :  TI M ER2 _ CH 0 ,  PB4 ,  SPI 0 _ MISO  

PB5  9 1  I / O  -  

Def a u l t: PB5  

Al te rn ate :  I2 C 0 _ SMBA ,  SPI 2 _ MOSI ,  I2 S 2 _ SD  

Rem a p :  TI MER2_ CH1 ,  SPI 0 _MOSI ,  CAN 1 _ RX  

PB6  9 2  I / O  5 VT  

Def a u l t: PB6  

Al te rn ate :  I2 C 0 _ SCL ,  TIME R3_ CH0  

Rem a p :  USART0 _ TX ,  CAN1 _ TX ,  SPI0 _ IO2  

PB7  9 3  I / O  5 VT  

Def a u l t: PB7  

Al te rn ate :  I2 C0_ SDA ,  TIMER3 _ CH1 ,  EXMC_NL (NADV)  

Rem a p :  USART0 _ RX ,  SPI0 _ IO3  

BOO T0  9 4  I  -  Def a u l t: BOOT0  

PB8  9 5  I / O  5 VT  

Def a u l t: PB8  

Al te rn ate :  TIMER3_ CH2 ,  TI MER9_ CH0  

Rem a p :  I2 C0_ SCL ,  CAN0 _ RX  

PB9  9 6  I / O  5 VT  

Def a u l t: PB9  

Al te rn ate :  TIMER3_ CH3 ,  TI M ER10 _ CH0  

Rem a p :  I2 C0_ SDA ,  CAN0_ TX  

PE0  9 7  I / O  5 VT  
Def a u l t: PE0  

Al te rn ate :  TIMER3_ ETI ,  E XM C_NBL 0  
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Pin  Na m e  Pin s  
Pin  

T ype (1) 

I/ O 

Le ve l (2) 
Functio ns  d es c ripti on  

PE1  9 8  I / O  5 VT  
Def a u l t: PE1  

Al te rn ate :  EXMC_NBL 1  

V SS _ 3  9 9  P  -  Def a u l t: V SS _ 3  

V DD_ 3  1 0 0  P  -  Def a u l t: V DD_ 3  

No t es : 

1.  T ype :  I =  in put,  O  = out put, P  =  po wer .  

2.  I/O  Le ve l:  5 VT  = 5 V to lera n t.  

3.  F unc tio ns  are a va il ab le  in G D32E 103 x x  d ev ic es .  

2.6.2. GD32E103Rx LQFP64 pin de finitions  

T able 2- 4. GD32E103R x L QFP64 pin d efin it ion s  

Pin  Na m e  Pin s  
Pin  

T ype (1) 

I/ O 

Le ve l (2) 
Functio ns  d es c ripti on  

V BAT  1  P  -  Def a u l t: V BAT  

PC13 -  

TA MPE R -  

RTC  

2  I / O  -  
Def a u l t: PC13  

Al te rn ate :  RTC _ TA MPER  

PC14 -  

OSC32 I N  
3  I / O  -  

Def a u l t: PC14  

Al te rn ate : OSC32 I N  

PC15 -  

OSC32 OUT  
4  I / O  -  

Def a u l t: PC15  

Al te rn ate : OSC32 OUT  

PD0 - OSC I N  5  I  -  
Def a u l t: OSC I N  

Rem a p :  PD0 ( 3)  

PD1 -  

OSCOU T  
6  O  -  

Def a u l t: OSC OUT  

Rem a p :  PD1 ( 3)  

NRST  7  I / O  -  Def a u l t: NRST  

PC0  8  I / O  -  
Def a u l t: PC0  

Al te rn ate :  ADC0 1_ IN1 0  

PC1  9  I / O  -  
Def a u l t: PC1  

Al te rn ate :  ADC0 1_ IN1 1  

PC2  1 0  I / O  -  
Def a u l t: PC2  

Al te rn ate :  ADC0 1_ IN1 2  

PC3  1 1  I / O  -  
Def a u l t: PC3  

Al te rn ate :  ADC0 1_ IN1 3  

V SSA  1 2  P  -  Def a u l t: V SSA  

V DDA  1 3  P  -  Def a u l t: V DDA  

PA0 - W KUP  1 4  I / O  -  

Def a u l t: PA0  

Al te rn ate :  W KUP, USART1 _ CTS, ADC0 1 _ IN0 , 

TI MER1_ CH0 _ ETI,  TI MER4_ CH0 , TI MER7_ ETI  

PA1  1 5  I / O  -  Def a u l t: PA1  
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Pin  Na m e  Pin s  
Pin  

T ype (1) 

I/ O 

Le ve l (2) 
Functio ns  d es c ripti on  

Al te rn ate :  USART1 _ RTS, ADC0 1 _ IN1 , TIMER4_ CH1 , 

TI MER1_ CH1  

PA2  1 6  I / O  -  

Def a u l t: PA2  

Al te rn ate :  USART1 _ TX, TI ME R4_ CH2 , ADC0 1 _ IN2, 

TI MER8_ CH0 ,  TI MER1_ CH2 , SPI0 _ IO2  

PA3  1 7  I / O  -  

Def a u l t: PA3  

Al te rn ate :  USART1 _ RX, TI ME R4_ CH3 , ADC0 1 _ IN3, 

TI MER1_ CH3 , TI MER8_ CH1 , SPI0 _ IO3  

V SS_ 4  1 8  P  -  Def a u l t: V SS_ 4  

V DD_ 4  1 9  P  -  Def a u l t: V DD_ 4  

PA4  2 0  I / O  -  

Def a u l t: PA4  

Al te rn ate :  SPI0 _ NSS, USART1 _ CK, DAC_OUT0 , 

ADC0 1 _ IN4  

Rem a p :  SPI2 _ NSS, I2 S2 _W S  

PA5  2 1  I / O  -  
Def a u l t: PA5  

Al te rn ate :  SPI0 _ SCK, ADC01_ IN5 , DAC_ OUT1  

PA6  2 2  I / O  -  

Def a u l t: PA6  

Al te rn ate :  SPI0 _ MISO, TI MER 7 _ BKIN, ADC0 1 _ IN6 , 

TI MER2_ CH0 , TI MER12 _ CH0  

Rem a p :  TI MER0_ BKIN  

PA7  2 3  I / O  -  

Def a u l t: PA7  

Al te rn ate :  SPI0 _ MOSI,  TI MER 7 _ CH0 _ ON , ADC0 1 _ IN7, 

TI MER2_ CH1 , TI MER13 _ CH0  

Rem a p :  TI MER0_ CH0 _ ON  

PC4  2 4  I / O  -  
Def a u l t: PC4  

Al te rn ate :  ADC0 1_ IN1 4  

PC5  2 5  I / O  -  
Def a u l t: PC5  

Al te rn ate :  ADC0 1_ IN1 5  

PB0  2 6  I / O  -  

Def a u l t: PB0  

Al te rn ate :  ADC0 1_ IN8 , TIMER 2 _ CH2 , TIMER7_ CH1 _ ON  

Rem a p :  TI MER0_ CH1 _ ON  

PB1  2 7  I / O  -  

Def a u l t: PB1  

Al te rn ate :  ADC0 1_ IN9 ,  TIMER 2 _ CH3 , TIMER7_ CH2 _ ON  

Rem a p :  TI MER0_ CH2 _ ON  

PB2  2 8  I / O  5 VT  Def a u l t: PB2 ,  BOOT1  

PB1 0  2 9  I / O  5 VT  

Def a u l t: PB1 0  

Al te rn ate :  I2 C1_ SCL,  USART2 _ TX  

Rem a p :  TIMER1_ CH2  

PB1 1  3 0  I / O  5 VT  

Def a u l t: PB1 1  

Al te rn ate :  I2 C1_ SDA, USART2 _ RX  

Rem a p :  TIMER1_ CH3  
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Pin  Na m e  Pin s  
Pin  

T ype (1) 

I/ O 

Le ve l (2) 
Functio ns  d es c ripti on  

V SS_ 1  3 1  P  -  Def a u l t:  V SS_ 1  

V DD_ 1  3 2  P  -  Def a u l t:  V DD_ 1  

PB1 2  3 3  I / O  5 VT  

Def a u l t: PB1 2  

Al te rn ate :  SPI1 _ NSS, I 2 S1 _W S, I2 C1_ SMBA, USART2 _ CK,   

TI MER0_ BKIN ,  CAN1 _ RX  

PB1 3  3 4  I / O  5 VT  

Def a u l t: PB1 3  

Al te rn ate :  SPI1 _ SCK, I 2 S1 _ CK, USART2 _ CTS ,  

TI MER0_ CH0 _ ON, CAN1_ TX,  I 2 C1_ TXFRA ME  

PB 1 4  3 5  I / O  5 VT  

Def a u l t: PB1 4  

Al te rn ate :  SPI1 _ MISO, USAR T2 _ RTS ,  TI MER0_ CH1 _ ON ,  

TI MER11 _ CH0  

PB1 5  3 6  I / O  5 VT  

Def a u l t: PB1 5  

Al te rn ate :  SPI1 _ MOSI , I2 S1 _ SD ,  TI MER0_ CH2 _ ON ,  

TI MER11 _ CH11  

PC6  3 7  I / O  5 VT  

Def a u l t: PC6  

Al te rn ate :  I2 S1 _ MCK, TI ME R 7 _ CH0  

Rem a p :  TI MER2_ CH0  

PC7  3 8  I / O  5 VT  

Def a u l t: PC7  

Al te rn ate :  I2 S2 _ MCK, TI ME R 7 _ CH1  

Rem a p :  TI MER2_ CH1  

PC8  3 9  I / O  5 VT  

Def a u l t: PC8  

Al te rn ate :  TIMER 7 _ CH2  

Rem a p :  TI MER2_ CH2  

PC9  4 0  I / O  5 VT  

Def a u l t: PC9  

Al te rn ate :  TIMER 7 _ CH3  

Rem a p :  TI MER2_ CH3  

PA8  4 1  I / O  5 VT  

Def a u l t: PA8  

Al te rn ate :  USART0 _ CK, TI ME R0_ CH0 ,  CK_OUT0 ,  VCORE ,  

USBFS_ SOF,  CTC_SYN C  

PA9  4 2  I / O  5 VT  
Def a u l t: PA9  

Al te rn ate :  USART0 _ TX ,  TI ME R0_ CH1 , USBFS_ VBUS  

PA1 0  4 3  I / O  5 VT  
Def a u l t: PA1 0  

Al te rn ate :  USART0 _ RX ,  TI ME R0_ CH2 , USBFS_ ID, V1 REF  

PA1 1  4 4  I / O  5 VT  

Def a u l t: PA1 1  

Al te rn ate :  USART0 _ CTS ,  CAN0 _ RX , USBFS_ D M, 

TI MER0_ CH3  

PA1 2  4 5  I / O  5 VT  

Def a u l t: PA1 2  

Al te rn ate :  USART0 _ RTS ,  CAN0 _ TX ,  USBFS_ D P ,  

TI MER0_ E TI  

PA1 3  4 6  I / O  5 VT  
Def a u l t: J TMS ,  SW DIO  

Rem a p :  PA1 3  
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Pin  Na m e  Pin s  
Pin  

T ype (1) 

I/ O 

Le ve l (2) 
Functio ns  d es c ripti on  

V SS_ 2  4 7  P  -  Def a u l t: V SS_ 2  

V DD_ 2  4 8  P  -  Def a u l t: V DD_ 2  

PA1 4  4 9  I / O  5 VT  
Def a u l t: J TCK ,  SW CL K  

Rem a p : PA1 4  

PA1 5  5 0  I / O  5 VT  

Def a u l t: J TDI  

Al te rn ate :  SPI2 _ NSS ,  I2 S2 _W S  

Rem a p :  TI MER1_ CH0 _ ETI,  TI MER1_ ETI ,  PA1 5 ,  SPI0 _ NSS  

PC10  5 1  I / O  5 VT  

Def a u l t: PC10  

Al te rn ate :  UART3 _ TX  

Rem a p :  USART2 _ TX ,  SPI2 _ SCK, I2 S2 _ CK  

PC11  5 2  I / O  5 VT  

Def a u l t: PC11  

Al te rn ate :  UART3 _ RX  

Rem a p :  USART2 _ RX ,  SPI2 _ MIS O  

PC12  5 3  I / O  5 VT  

Def a u l t: PC12  

Al te rn ate :  UART4 _ TX  

Rem a p :  USART2 _ CK ,  SPI2 _MOSI,  I2 S2 _ SD  

PD2  5 4  I / O  5 VT  
Def a u l t: PD2  

Al te rn ate :  TIMER2_ ETI ,  UART4 _ RX  

PB3  5 5  I / O  5 VT  

Def a u l t: J TDO  

Al te rn ate :  SPI2 _ SCK ,  I2 S2 _ CK  

Rem a p :  TI MER1_ CH1 ,  PB3 ,  TRACESW O ,  SPI0 _ SCK  

PB4  5 6  I / O  5 VT  

Def a u l t: NJ TRST  

Al te rn ate :  SPI2 _ MISO ,  I2 C0_ TXFRA ME  

Rem a p :  TI M ER2 _ CH 0 ,  PB4 ,  SPI 0 _ MISO  

PB5  5 7  I / O  -  

Def a u l t: PB5  

Al te rn ate :  I2 C 0 _ SMBA ,  SPI 2 _ MOSI ,  I2 S 2 _ SD  

Rem a p :  TI MER2_ CH1 ,  SPI 0 _MOSI ,  CAN 1 _ RX  

PB6  5 8  I / O  5 VT  

Def a u l t: PB6  

Al te rn ate :  I2 C 0 _ SCL ,  TIME R3_ CH0  

Rem a p :  USART0 _ TX ,  CAN1 _ TX ,  SPI0 _ IO2  

PB7  5 9  I / O  5 VT  

Def a u l t: PB7  

Al te rn ate :  I2 C0_ SDA ,  TIMER3 _ CH1  

Rem a p :  USART0 _ RX ,  SPI0 _ IO3  

BOO T0  6 0  I  -  Def a u l t: BOOT0  

PB8  6 1  I / O  5 VT  

Def a u l t: PB8  

Al te rn ate :  TIMER3_ CH2 ,  TI MER9_ CH0  

Rem a p :  I2 C0_ SCL ,  CAN0 _ RX  

PB9  6 2  I / O  5 VT  

Def a u l t: PB9  

Al te rn ate :  TIMER3_ CH3 ,  TI M ER10 _ CH0  

Rem a p :  I2 C0_ SDA ,  CAN0_ TX  

V SS _ 3  6 3  P  -  Def a u l t: V SS _ 3  
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Pin  Na m e  Pin s  
Pin  

T ype (1) 

I/ O 

Le ve l (2) 
Functio ns  d es c ripti on  

V DD_ 3  6 4  P  -  Def a u l t: V DD_ 3  

No t es : 

1.  T ype:  I=  in put,  O  = out put, P  =  po wer .  

2.  I/O  Le ve l:  5 VT  = 5 V to lera n t.  

3.  PD0/ PD1  c ann ot b e us e d f or EX T I in th is  pac k age.  

2.6.3. GD32E103Cx LQFP48 pin de finitions  

T able 2- 5 . GD32E103C x L QFP48 pin d efin it ion s  

Pin  Na m e  Pin s  
Pin  

T ype (1) 

I/ O 

Le ve l (2) 
Functio ns  d es c ripti on  

V BAT  1  P  -  Def a u l t: V BAT  

PC13 -  

TA MPE R -  

RTC  

2  I / O  -  
Def a u l t: PC13  

Al te rn ate :  RTC _ TA MPER  

PC14 -  

OSC32 I N  
3  I / O  -  

Def a u l t: PC14  

Al te rn ate : OSC32 I N  

PC15 -  

OSC32 OUT  
4  I / O  -  

Def a u l t: PC15  

Al te rn ate : OSC32 OUT  

PD0 - OSC I N  5  I  -  
Def a u l t: OSC I N  

Rem a p :  PD0 ( 3)  

PD1 - OSC OU T  6  O  -  
Def a u l t: OSC OUT  

Rem a p :  PD1 ( 3)  

NRST  7  I / O  -  Def a u l t: NRST  

V SSA  8  P  -  Def a u l t: V SSA  

V DDA  9  P  -  Def a u l t: V DDA  

PA0 - W KUP  1 0  I / O  -  

Def a u l t: PA0  

Al te rn ate :  W KUP, USART1 _ CTS, ADC0 1 _ IN0 , 

TI MER1_ CH0 _ ETI,  TI MER4_ CH0  

PA1  1 1  I / O  -  

Def a u l t: PA1  

Al te rn ate :  USART1 _ RTS, ADC0 1 _ IN1 , TIMER4_ CH1 , 

TI MER1_ CH1  

PA2  1 2  I / O  -  

Def a u l t: PA2  

Al te rn ate :  USART1 _ TX, TI ME R4_ CH2 , ADC0 1 _ IN2, 

TI MER8_ CH0 ,  TI MER1_ CH2 , SPI0 _ IO2  

PA3  1 3  I / O  -  

Def a u l t: PA3  

Al te rn ate :  USART1 _ RX, TI ME R4_ CH3 , ADC0 1 _ IN3, 

TI MER1_ CH3 , TI MER8_ CH1 , SPI0 _ IO3  

PA4  1 4  I / O  -  

Def a u l t: PA4  

Al te rn ate :  SPI0 _ NSS, USART1 _ CK, DAC_OUT0 , 

ADC0 1 _ IN4  
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Pin  Na m e  Pin s  
Pin  

T ype (1) 

I/ O 

Le ve l (2) 
Functio ns  d es c ripti on  

Rem a p :  SPI2 _ NSS, I2 S2 _W S  

PA5  1 5  I / O  -  
Def a u l t: PA5  

Al te rn ate :  SPI0 _ SCK, ADC01_ IN5 , DAC_ OUT1  

PA6  1 6  I / O  -  

Def a u l t: PA6  

Al te rn ate :  SPI0 _ MISO, ADC0 1 _ IN6 , TIMER2_ CH0 , 

TI MER12 _ CH0  

Rem a p :  TI MER0_ BKIN  

PA7  1 7  I / O  -  

Def a u l t: PA7  

Al te rn ate :  SPI0 _ MOSI,  ADC0 1 _ IN7 , TIMER2_ CH1 , 

TI MER13 _ CH0  

Rem a p :  TI MER0_ CH0 _ ON  

PB0  1 8  I / O  -  

Def a u l t: PB0  

Al te rn ate :  ADC0 1_ IN8 , TIMER 2 _ CH2  

Rem a p :  TI MER0_ CH1 _ ON  

PB1  1 9  I / O  -  

Def a u l t: PB1  

Al te rn ate :  ADC0 1_ IN9 ,  TIMER 2 _ CH3  

Rem a p :  TI MER0_ CH2 _ ON  

PB2  2 0  I / O  5 VT  Def a u l t: PB2 ,  BOOT1  

PB1 0  2 1  I / O  5 VT  

Def a u l t: PB1 0  

Al te rn ate :  I2 C1_ SCL,  USART2 _ TX  

Rem a p :  TIMER1_ CH2  

PB1 1  2 2  I / O  5 VT  

Def a u l t: PB1 1  

Al te rn ate :  I2 C1_ SDA, USART2 _ RX  

Rem a p :  TIMER1_ CH3  

V SS_ 1  2 3  P  -  Def a u l t:  V SS_ 1  

V DD_ 1  2 4  P  -  Def a u l t:  V DD_ 1  

PB1 2  2 5  I / O  5 VT  

Def a u l t: PB1 2  

Al te rn ate :  SPI1 _ NSS, I 2 S1 _W S, I2 C1_ SMBA, 

USART2 _ CK, TI MER0_ BKIN ,  CAN1 _ RX  

PB1 3  2 6  I / O  5 VT  

Def a u l t: PB1 3  

Al te rn ate :  SPI1 _ SCK, I 2 S1 _ CK, USART2 _ CTS ,  

TI MER0_ CH0 _ ON, CAN1_ TX,  I 2 C1_ TXFRA ME  

PB 1 4  2 7  I / O  5 VT  

Def a u l t: PB1 4  

Al te rn ate :  SPI1 _ MISO, USAR T2 _ RTS ,  

TI MER0_ CH1 _ ON , TI MER11 _ CH0  

PB1 5  2 8  I / O  5 VT  

Def a u l t: PB1 5  

Al te rn ate :  SPI1 _ MOSI ,  I2 S1 _ SD ,  TI MER0_ CH2 _ ON ,  

TI MER11 _ CH11  

PA8  2 9  I / O  5 VT  

Def a u l t: PA8  

Al te rn ate :  USART0 _ CK, TI ME R0_ CH0 ,  CK_OUT0 ,  

VCORE , USBFS_ SOF,  CTC_ SYNC  
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Pin  Na m e  Pin s  
Pin  

T ype (1) 

I/ O 

Le ve l (2) 
Functio ns  d es c ripti on  

PA9  3 0  I / O  5 VT  
Def a u l t: PA9  

Al te rn ate :  USART0 _ TX ,  TI ME R0_ CH1 , USBFS_ VBUS  

PA1 0  3 1  I / O  5 VT  

Def a u l t: PA1 0  

Al te rn ate :  USART0 _ RX, TI ME R0_ CH2 , USBFS_ ID, 

V1 REF  

PA1 1  3 2  I / O  5 VT  

Def a u l t: PA1 1  

Al te rn ate :  USART0 _ CTS ,  CAN0 _ RX , USBFS_ D M, 

TI MER0_ CH3  

PA1 2  3 3  I / O  5 VT  

Def a u l t: PA1 2  

Al te rn ate :  USART0 _ RTS ,  CAN0 _ TX ,  USBFS_ D P ,  

TI MER0_ E TI  

PA1 3  3 4  I / O  5 VT  
Def a u l t: J TMS ,  SW DIO  

Rem a p :  PA1 3  

V SS_ 2  3 5  P  -  Def a u l t: V SS_ 2  

V DD_ 2  3 6  P  -  Def a u l t: V DD_ 2  

PA1 4  3 7  I / O  5 VT  
Def a u l t: J TCK ,  SW CL K  

Rem a p : PA1 4  

PA1 5  3 8  I / O  5 VT  

Def a u l t: J TDI  

Al te rn ate :  SPI2 _ NSS ,  I2 S2 _W S  

Rem a p :  TI MER1_ CH0 _ ETI,  TI MER1_ ETI ,  PA1 5 ,  

SPI0 _ NSS  

PB3  3 9  I / O  5 VT  

Def a u l t: J TDO  

Al te rn ate :  SPI2 _ SCK ,  I2 S2 _ CK  

Rem a p :  TI MER1_ CH1 ,  PB3 ,  TRACESW O ,  SPI0 _ SCK  

PB4  4 0  I / O  5 VT  

Def a u l t: NJ TRST  

Al te rn ate :  SPI2 _ MISO ,  I2 C0_ TXFRA ME  

Rem a p :  TI M ER2 _ CH 0 ,  PB4 ,  SPI 0 _ MISO  

PB5  4 1  I / O  -  

Def a u l t: PB5  

Al te rn ate :  I2 C 0 _ SMBA ,  SPI 2 _ MOSI ,  I2 S 2 _ SD  

Rem a p :  TI MER2_ CH1 ,  SPI 0 _MOSI ,  CAN 1 _ RX  

PB6  4 2  I / O  5 VT  

Def a u l t: PB6  

Al te rn ate :  I2 C 0 _ SCL ,  TIME R3_ CH0  

Rem a p :  USART0 _ TX ,  CAN1 _ TX ,  SPI0 _ IO2  

PB7  4 3  I / O  5 VT  

Def a u l t: PB7  

Al te rn ate :  I2 C0_ SDA ,  TIMER3 _ CH1  

Rem a p :  USART0 _ RX ,  SPI0 _ IO3  

BOO T0  4 4  I  -  Def a u l t: BOOT0  

PB8  4 5  I / O  5 VT  

Def a u l t: PB8  

Al te rn ate :  TIMER3_ CH2 ,  TI MER9_ CH0  

Rem a p :  I2 C0_ SCL ,  CAN0 _ RX  

PB9  4 6  I / O  5 VT  Def a u l t: PB9  
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Pin  Na m e  Pin s  
Pin  

T ype (1) 

I/ O 

Le ve l (2) 
Functio ns  d es c ripti on  

Al te rn ate :  TIMER3_ CH3 ,  TI M ER10 _ CH0  

Rem a p :  I2 C0_ SDA ,  CAN0_ TX  

V SS _ 3  4 7  P  -  Def a u l t: V SS _ 3  

V DD_ 3  4 8  P  -  Def a u l t: V DD_ 3  

No t es : 

1.  T ype:  I=  in put,  O  = out put, P  =  po wer .  

2.  I/O  Le ve l:  5 VT  = 5 V to lera n t.  

3.  PD0/ PD1  c ann ot b e us e d f or EX T I in th is  pac k age.  

2.6.4. GD32E103Tx QFN36 pin de finitions  

T able 2- 6. GD32E103T x LQFP36 pin d efin it ion s  

Pin  Na m e  Pin s  
Pin  

T ype (1) 

I/ O 

Le ve l (2) 
Functio ns  d es c ripti on  

PD0 - OSC I N  2  I  -  
Def a u l t: OSC I N  

Rem a p :  PD0 ( 3)  

PD1 - OSC OU T  3  O  -  
Def a u l t: OSC OUT  

Rem a p :  PD1 ( 3)  

NRST  4  I / O  -  Def a u l t: NRST  

V SSA  5  P  -  Def a u l t: V SSA  

V DDA  6  P  -  Def a u l t: V DDA  

PA0 - W KUP  7  I / O  -  

Def a u l t: PA0  

Al te rn ate :  W KUP, USART1 _ CTS, ADC0 1 _ IN0 , 

TI MER1_ CH0 _ ETI,  TI MER4_ CH0  

PA1  8  I / O  -  

Def a u l t: PA1  

Al te rn ate :  USART1 _ RTS, ADC0 1 _ IN1 , 

TI MER4_ CH1 , TI MER1_ CH1  

PA2  9  I / O  -  

Def a u l t: PA2  

Al te rn ate :  USART1 _ TX, TI ME R4_ CH2 , 

ADC0 1 _ IN2 , TIMER1_ CH2 , SPI0 _ IO2  

PA3  1 0  I / O  -  

Def a u l t: PA3  

Al te rn ate :  USART1 _ RX, TI ME R4_ CH3 , 

ADC0 1 _ IN3 , TIMER1_ CH3 , SPI0 _ IO3  

PA4  1 1  I / O  -  

Def a u l t: PA4  

Al te rn ate :  SPI0 _ NSS, USART1 _ CK, DAC_OUT0 , 

ADC0 1 _ IN4  

PA5  1 2  I / O  -  
Def a u l t: PA5  

Al te rn ate :  SPI0 _ SCK, ADC01_ IN5 , DAC_ OUT1  

PA6  1 3  I / O  -  

Def a u l t: PA6  

Al te rn ate :  SPI0 _ MISO, ADC0 1 _ IN6 , TIMER2_ CH0  

Rem a p :  TI MER0_ BKIN  
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Pin  Na m e  Pin s  
Pin  

T ype (1) 

I/ O 

Le ve l (2) 
Functio ns  d es c ripti on  

PA7  1 4  I / O  -  

Def a u l t: PA7  

Al te rn ate :  SPI0 _ MOSI,  ADC01 _ IN7 , TIMER2_ CH1  

Rem a p :  TI MER0_ CH0 _ ON  

PB0  1 5  I / O  -  

Def a u l t: PB0  

Al te rn ate :  ADC0 1_ IN8 , TIMER 2 _ CH2  

Rem a p :  TI MER0_ CH1 _ ON  

PB1  1 6  I / O  -  

Def a u l t: PB1  

Al te rn ate :  ADC0 1_ IN9 ,  TIMER 2 _ CH3  

Rem a p :  TI MER0_ CH2 _ ON  

PB2  1 7  I / O  5 VT  Def a u l t: PB2 ,  BOOT1  

V SS_ 1  1 8  P  -  Def a u l t:  V SS_ 1  

V DD_ 1  1 9  P  -  Def a u l t:  V DD_ 1  

PA8  2 0  I / O  5 VT  

Def a u l t: PA8  

Al te rn ate :  USART0 _ CK, TI ME R0_ CH0 ,  CK_OUT0 ,  

VCORE , USBFS_ SOF,  CTC_ SYNC  

PA9  2 1  I / O  5 VT  

Def a u l t: PA9  

Al te rn ate :  USART0 _ TX ,  TI ME R0_ CH1 ,  

USBFS_ VBUS  

PA1 0  2 2  I / O  5 VT  

Def a u l t: PA1 0  

Al te rn ate :  USART0 _ RX, TI ME R0_ CH2 , USBFS_ ID, 

V1 REF  

PA1 1  2 3  I / O  5 VT  

Def a u l t: PA1 1  

Al te rn ate :  USART0 _ CTS ,  CAN0 _ RX , USBFS_ D M, 

TI MER0_ CH3  

PA1 2  2 4  I / O  5 VT  

Def a u l t: PA1 2  

Al te rn ate :  USART0 _ RTS ,  CAN0 _ TX ,  USBFS_ D P ,  

TI MER0_ E TI  

PA1 3  2 5  I / O  5 VT  
Def a u l t: J TMS ,  SW DIO  

Rem a p :  PA1 3  

V SS_ 2  2 6  P  -  Def a u l t: V SS_ 2  

V DD_ 2  2 7  P  -  Def a u l t: V DD_ 2  

PA1 4  2 8  I / O  5 VT  
Def a u l t: J TCK ,  SW CL K  

Rem a p : PA1 4  

PA1 5  2 9  I / O  5 VT  

Def a u l t: J TDI  

Rem a p :  TI MER1_ CH0 _ ETI,  TI MER1_ ETI ,  PA1 5 ,  

SPI0 _ NSS  

PB3  3 0  I / O  5 VT  

Def a u l t: J TDO  

Rem a p :  TI MER1_ CH1 ,  PB3 ,  TRACESW O ,  

SPI0 _ SCK  

PB4  3 1  I / O  5 VT  
Def a u l t: NJ TRST  

Al te rn ate :  I2 C0_ TXFRA ME  
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Pin  Na m e  Pin s  
Pin  

T ype (1) 

I/ O 

Le ve l (2) 
Functio ns  d es c ripti on  

Rem a p :  TI M ER2 _ CH 0 ,  PB4 ,  SPI 0 _ MISO  

PB5  3 2  I / O  -  

Def a u l t: PB5  

Al te rn ate :  I2 C 0 _ SMBA  

Rem a p :  TI MER2_ CH1 ,  SPI 0 _MOSI ,  CAN 1 _ RX  

PB6  3 3  I / O  5 VT  

Def a u l t: PB6  

Al te rn ate :  I2 C 0 _ SCL ,  TIME R3_ CH0  

Rem a p :  USART0 _ TX ,  CAN1 _ TX ,  SPI0 _ IO2  

PB7  3 4  I / O  5 VT  

Def a u l t: PB7  

Al te rn ate :  I2 C0_ SDA ,  TIMER3 _ CH1  

Rem a p :  USART0 _ RX ,  SPI0 _ IO3  

BOO T0  3 5  I  -  Def a u l t: BOOT0  

V SS _ 3  3 6  P  -  Def a u l t: V SS _ 3  

V DD_ 3  1  P  -  Def a u l t: V DD_ 3  

No t es : 

1.  T ype:  I=  in put,  O  = out put, P  =  po wer .  

2.  I/O  Le ve l:  5 VT  = 5 V to lera n t.  

3.  PD0/ PD1  c ann ot b e us e d f or EX T I in th is  pac k age.  
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3. Functional desc riptio n  

3.1. ARM ®  CortexÊ- M4 core  

T he ARM ®  Cor tex ® - M4  pr oc es s or is  a hi gh per f orm anc e em bedd ed proc es s or wit h D SP  

ins tr uc tio ns  whic h al lo w ef f ic ient s ig na l proc es s in g an d c om plex  alg orit hm  ex ec ution. It bri ngs  

an ef f ic ient, eas y - t o - us e b le nd of  c ontr o l an d s ig na l pro c es s ing c apa bi lit ies  t o m eet th e d ig ita l  

s igna l c ontr o l m ark ets dem and. T he proc es s or is  high l y c o nf igur a ble ena bl ing a wide r a nge  

of  im plem entations  f r om  thos e r equir ing f lo ati ng po int  operat ions , m em or y prot e c tion a nd  

po werf ul tr ac e tec h no log y t o c os t s ens iti ve de v ic es  r equir i ng m inim al area, wh ile  deli v ering  

outs tan di ng c om putati ona l per f orm anc e and an a dv an c ed s ys tem  r es pons e to int err upts .  

32 - bit  AR M ®  Cor t ex ® - M4 pr oc es s or c ore  

Up t o 1 20  MH z op erati on f r eque nc y  

S ing le - c yc le m ult ip lic a ti on a nd h ard ware  d iv ider  

F lo ati ng Po int Uni t (F P U)  

Int egr at ed D SP  ins tr uc t ions  

Int egr at ed N es ted Vec t o r ed In terr upt Con tr ol ler ( N VIC)  

24 - b it S ys T ic k  tim er  

T he Cortex ® - M4 proc es s or is  bas ed on t he ARM v7 - M arc hitec ture an d s upp orts  b oth T hum b 

and T hum b - 2 ins tr uc tion s ets . Som e s ys tem  per iphe r als  lis t ed be lo w are als o p r ovi ded b y 

Cor tex ® - M4:  

Int erna l Bus  Matr ix  c on nec ted with IC ode b us , DCo de bus , s ys tem  bus , Pr iva te P eri phera l 

Bus  ( P PB)  and deb ug ac c es s es  ( AHB - A P)  

Nes te d V ec to r ed Interr upt C ontr o ll er ( NVIC)  

F las h  Pa tc h an d Br eak poi nt ( F P B)  

Dat a W atc hpoint a nd T r ac e (DW T )  

I ns tr um ent T r ac e Mac r oc ell  ( IT M)  

Ser ia l W ir e JT AG  Debu g Port  ( SW J - DP)  

T r ac e Port Int erf ac e Un it (T PIU)  

3.2. On - chi p memor y  

Up t o 1 28  Kb ytes  of  F la s h  m em or y  

Up t o 3 2  K B of  S RA M  

T he ARM ®  C ortex ® - M4  pr oc es s or is  s tr uc tur ed  in  Har vard  arc h itec ture  whic h c an  us e  

s eparate bus es  to f etc h ins tr uc tions  a nd l oad /s tore da t a. 128  Kb ytes  of  in ner  F las h  at m os t, 

whic h  inc lud es  c od e F las h  t hat av ai la ble  f or s tori ng pro gram s  and da ta,  an d ac c es s ed ( R/W ) 

at C PU  c loc k  s peed wit h ze r o wai t s tates .  An  ex tr a data  F las h is  a ls o i nc lu ded  f or s toring  dat a  

m ainl y. Table 2-2. GD32E103xx memory map  s ho ws  the m em or y of  the G D32E 10 3 x x  

s eries  of  dev ic es , inc lu di ng F las h, SRA M, per i phera l, a nd ot her  pre - def ine d reg ion s .  
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3.3. Clock, reset and suppl y management  

Int erna l 8 MH z f ac tor y - t r im m ed RC a n d ex tern al 4  t o 32  MH z c r ys ta l os c il lat or  

Int erna l 48  MH z R C  os c ill ator   

Int erna l 40  KH z R C c al i brated os c il lat or an d ex tern al 3 2.7 68 KH z c r ys tal  os c il l ator   

1. 7 1  to  3.6  V  app lic a tio n s upp l y an d I/O s   

Su pp l y Sup erv is or: PO R ( Po wer O n Res et), PD R ( Po wer Do wn Res et), an d l o w vo lta ge  

detec tor ( L VD)   

T he Cloc k  Contr o l Un it ( C CU)  pro vi des  a r a nge  of  os c ill ator  and  c l oc k  f unc tions . T hes e  

inc lu de inter nal RC os c il lat or and ex t erna l c r ys t al os c illa tor, h igh s p eed and lo w s peed t w o  

t yp es . S e veral  pres c a lers  a l lo w the  f r eque nc y c onf igur a tion  of  th e AH B and  t wo AP B d om ains .  

T he m ax im um  f r equenc y of  the  t wo  A HB  dom a ins  ar e 120M H z.  T he m ax im um  fr equenc y of 

the t wo  A PB  d om ains  i nc lu din g AP B1  is  60  M H z a nd AP B2  is  12 0 MH z. See  Figure 2-6. 

GD32E103xx clock tree for deta ils  on t he c l oc k  tree.  

T he Res et Co ntro l Un it ( R C U)  c ontr ols  three  k inds  of  r es et: s ys tem  r es et r es ets  th e proc es s or 

c ore and per iph eral I P c om pone nts . Po wer - on r es et ( P O R)  and po wer - do wn r es et ( PDR)  are  

al wa ys  ac t iv e, a nd ens ures  proper opera tio n s tart ing f r om  1.66V/d o wn t o 1 .62 V . T he d ev ic e  

r em ains  in r es et m ode whe n V D D  is  b el o w a  s pec if ied  t hres hol d. T he em bedde d l o w v olt ag e 

detec tor ( L VD)  m onitors  t he  po wer  s upp l y,  c om par es  it t o  the  v olt age  thres h ol d a nd gener ates  

an i nter r up t as  a war n ing m es s age f or le adi ng t he MC U int o s ec urit y.  

Po wer s u pp l y s c hem es :  

V D D  r a nge:  1. 7 1  to 3. 6  V, ex terna l p o wer s upp l y f or I/O s  and the int erna l  r egul ator . 

Pr ov id ed ex t erna ll y thr oug h  V D D  p ins .  

V DD A r an ge: 1. 7 1  to  3.6  V, ex t erna l a nal og po wer  s u ppl ies  f or AD C, r es et  bl oc k s, RCs  an d 

PLL V D D A  and  V S SA m us t be c onnec te d to V D D  and V SS ,  r es pec ti ve l y.  

V BAT  r an ge:  1. 71  to  3. 6  V , po wer  s up pl y f or RT C, e x ternal  c loc k  32.7 68  K H z  os c ill ator  and  

bac k up r egis ters  ( throu gh p o wer s witc h) when  V DD  is  n ot pres en t.  

3.4. Boot modes  

At s tartu p, b oot pi ns  are us ed to  s elec t one  of  thr ee bo ot op tio ns :  

Bo ot f r om  m ain f las h m em or y ( def au lt)   

Bo ot f r om  s ys t em  m emor y  

Bo ot f r om  on - c hip SR A M  

In d ef ault  c ond iti on ,  bo ot f r om  m ain F las h m em ory is  s elec ted . T he b oot  lo ad er i s  loc ate d i n  

the in terna l boo t RO M m em ory ( s ys tem  m em or y ) .  It  i s  us ed  to  r epr o gram  the F l as h  m em or y 

b y us ing  US ART 0  ( PA 9 a n d P A10) .  
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3.5. P ower savi ng modes  

T he MCU s uppor ts  three  k inds  of  power  s avi ng m odes  to ac hieve ev en l o wer po wer  

c ons um ption. T he y ar e S l e ep m ode, D ee p - s lee p m ode, a nd  S t and b y m ode. T hes e o per at ing  

m odes  r educ e the po wer  c ons um ption a nd a ll o w th e a ppl ic ati on t o ac hi ev e th e be s t bala nc e  

bet we en t he C PU oper ati n g tim e, s peed an d po wer  c ons um ption.  

Sl eep  m ode  

In s lee p m ode, on l y t he c l o ck  of  CPU c ore is  of f . All pe r iphera ls  c ont inu e to opera t e and  

an y in terr up t/ ev ent c a n wak e up the s ys tem .  

Deep- sleep  m ode  

In d ee p - s lee p m ode, all c l oc k s  in the 1.2 V dom ain a r e off , and all of  the hig h s peed  

c r ys ta l os c i ll ator  ( IR C8M ,  I RC48M , HX T AL) an d PLL  are d is ab led.  O nl y the  c ont ents  of  

SRA M a nd r e gis ters  are  r e tain ed. An y int err upt or wa k eup eve nt f r om  EXT I line s  c an 

wak e up the s ys t em  f r om  the d ee p - s lee p m ode inc l udi n g the 16  ex tern al li nes , th e RT C 

alarm , the LVD out put, and USB wak eup. W hen ex iting the d e ep - s le ep m ode, the I RC8M  

i s  s elec te d as  t he s ys t em  c loc k .  

St and b y m ode  

In s tan db y m ode, the  wh ol e 1.2 V dom ain is  p o wer of f , the LDO  is  s h ut d o wn, an d  al l of  

IRC8M ,  IRC4 8M , HX T AL and P LL are d is abl ed. T he c ontents  of  S RA M an d r eg is ters  

( ex c ept Bac k up Regis ters )  are los t. T her e are f our  wak eup s our c es  f or the s tandb y m ode, 

inc lu di n g t he ex terna l r es et  f r om  NRST  pin, t he RT C, the FW DG  r es et, and t he r is ing  

edge  on W KUP pin.  

3.6. A nalog to di gi tal conver ter  (ADC)  

12 - b it SA R AD C's  c onv ers ion r at e is  up t o 3  MS PS  

12 - b it, 10 - b it, 8 - bit or 6 - bit c o nf igur ab le res olu tio n  

Har d war e o vers am plin g rati o adj us t abl e f r om  2 to 256x  im proves  r es o lut ion  to  16 - bi t  

Inp ut vo ltag e ra n ge: V R EF -  to V R E F +   

T em per atur e s ens or   

Up to  t w o  1 2 - bi t 3  M SP S  m ult i - c hann el  AD Cs  are  i nteg r ated in  th e d ev ic e.  It has  a tota l of  1 8  

m ultiplex e d c ha nne ls : 16 ex ternal  c ha nne ls , 1  c ha n nel  f or int erna l t em per atur e s ens or  

( V SENSE ) , 1  c han ne l f or int er nal r ef erenc e v olt ag e ( V REFI NT , V RE FINT  =  1. 2V ) . T he inp ut v olt age  

r ange is  f r om  V R E F -  to V R E F + . A n on - c h ip h ard war e o vers am pling s c hem e im proves  

per f orm anc e whi le  of f - loadi ng t he r e lat ed c om putatio n al bur de n f r om  the CPU.  An ana lo g 

watc hdo g bl oc k  c an be us ed to det ec t the c ha nne ls , whic h are r eq ui r e d to r em ain wit hi n a  

s pec if ic  thres hol d wi nd o w. A c onf igur a bl e c han ne l m anagem ent bl oc k  c an be us ed to per f orm  

c onvers i ons  i n s in gl e, c ont i nuous , s c an or d is c onti nuo us  m ode to s uppor t m ore adv anc ed  

us e.  

T he ADC  c an  b e tr igg ered  f r om  the e ven ts  g enerat ed  b y t he  g enera l le ve l  0 tim ers  ( T I M ER x , 

x =1, 2, 3 )  a nd th e ad va nc ed tim ers  ( T I M ER0 an d T I M ER 7 )  with int erna l c onne c tion. T h e  
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tem per atur e s ens or c a n b e  us ed to gen erate  a  v olt age  that  v aries  l ine arl y wi th te m per atur e. 

It is  in terna ll y c onn ec ted  to  the ADC _I N1 6 in put  c han n el whic h  is  us ed  t o c on vert  the s e ns or 

outp ut vol tag e i n a dig it al v alu e.  

3.7. Digital to anal og conver ter  (D A C)  

12 - b it D AC wit h i nde pe nden t ou tput  c han ne ls   

8 - b it or  1 2 - bi t m ode in c onj unc ti on with the DM A c o ntrol ler  

T he 12 - bit  buf f ered DA C  is  us ed to  ge ner at e vari abl e a nal og outp uts . T he D AC c h anne ls  c a n  

be tr ig ger ed b y th e tim er or EX T I with DM A s upp ort. In dua l D AC c han nel  operat ion,  

c onvers i ons  c o uld  b e d one  in dep end ent l y or  s im ultan eous l y.  T he m ax im um  output va lue  of  

the D AC is  V REF+ .  

3.8. DMA  

7 c ha nne l D MA 0  c ontr o ller and 5 c ha nne l D MA 1  c ontr ol ler  

Per iph erals  s u pport ed: T im ers , ADC, SP Is , I 2 Cs , U SART s , DAC,  I 2 S  

T he f lex ible g enera l - pur p os e DMA c o ntro llers  pro vi de a  har d ware m ethod of  tr ans ferr ing d at a  

bet we en p erip her a ls  and /o r  m em or y wi tho ut i nter vent i on f r om  the CPU, ther e b y f r eeing u p  

band wid th f or other s ys te m  f unc tions . T hree  t yp es  of  ac c es s  m ethod are s uppo r te d:  

per ip her a l to m em ory, m em or y to  per iph eral,  m em ory t o m em ory.  

Eac h c h ann el  is  c onn ec ted  to f ix ed  h ard ware  DM A  r e ques ts . T he prior i ti es  of  D MA c han nel  

r eques ts  are d eter m ined  b y s of t ware  c onf igur ati on an d h ard ware  c ha nne l num ber . T r ans f er 

s i ze of  s our c e and  des t inat i on are in dep end ent and  c o nf igur ab le.  

3.9. G eneral - pur pose inputs/ outputs (GPIOs)  

Up t o 8 0  f as t G PIO s , al l  m appable on 16  ex t erna l i nter r upt li nes  

A n al og inp ut/o utp ut c on f igur abl e  

A ltern ate f un c ti on in put/ outp ut c onf ig urab le  

T her e are u p to  80  ge ner a l  pur pos e I/O  pi ns  ( G PIO )  i n G D32 E1 03 x x , n am ed PA 0 ~  P A1 5,  

PB 0 ~ P B1 5, PC 0 ~ P C15 , PD0 ~ PD1 5  and PE 0 ~ PE 15 to i m plem ent log ic  in put/o utp ut  

f unc tions . E ac h of  the G PI O  por ts  has  r el ated c o ntro l  and c onf ig urat ion r e gis ter s  to s atis f y 

the r eq uir em ents  of  s pec if ic  appl ic ati ons . T he ex tern al i nter r up ts  on th e G PIO  pins  of  the  

dev ic e h av e r el ate d c ontr o l and c onf i gur at io n r e gis t ers  i n the I nter r u pt/e ve nt c ontr o l ler  ( EX T I) . 

T he G PIO  por ts  are pi n - s har ed  with  ot her  alt ernat iv e f unc ti ons  ( AF s )  to  ob tai n  m ax im um  

f lex ibi lit y o n th e p ac k age pi ns . Eac h of  the G PIO  p ins  c an b e c onf igur ed b y s of t war e as  ou tput  

( pus h - pul l or ope n - d r a in), as  inp ut ( with or wit hou t p ull - u p or pul l - do wn)  or as  per ip her a l  

altern ate  f unc tion . M os t of  t he G P IO  pi ns  are s har ed  wi th d igi ta l or a na log  a lterna te  f unc tions .  

Al l G PIO s  are  hi gh - c urr ent c apab le ex c ep t f or ana log  i nputs .  



  GD3 2 E1 0 3 xx  Dat a s he et  

37  
 

3.10. Timers and PWM  gener ati on  

T wo 1 6 - bit ad vanc e d ti m er (T IMER 0 & T IMER 7), ten 16 - bit g ener al t im ers  (T IMER 1 ~  

T IMER 4, T IMER 8 ~  T IMER 13) , an d t wo 1 6 - bit bas ic  t i m er (T IMER 5 & T IMER 6)  

Up t o 4 ind ep end ent c h anne ls  of  PW M, output c om par e or inp ut c apt ure f or ea c h gen era l  

tim er and ex tern al tr igg er in put  

16 - b it, m otor  c ontr ol P W M advanc ed t im er wit h pr ogr am m able dea d - t im e gener ati on f or 

outp ut m atc h  

Enc oder inter f ac e c ontr oll er wit h t wo i npu ts  us in g q uadrat ure d ec oder  

24 - b it S ys T ic k  tim er down c oun ter  

2 watc hdo g t im ers  ( f r e e watc hd og t im er and wi ndo w watc hd og  t im er )  

T he ad vanc e d t im er ( T I M ER 0 & T I M E R 7) c a n be  us e d as  a  thre e - phas e  PW M m ultiplex e d  

on 6  c han nels .  It h as  c om plem entar y PW M outputs  wit h progr am m able d ea d - tim e gener ati on.  

It c an  a ls o be us ed  as  a c o m plete ge ner a l t im er. T he 4 i nde pe nde nt c h ann els  c a n b e us e d  

f or input  c apt ure, out put c o m par e, PW M  gener a tio n ( e dge - a li gne d  or  c enter - a li gn ed c ou nt in g  

m odes )  and s ing le pu ls e m ode outp ut. If  c onf ig ured as  a ge ner a l 16 - bit tim er, it h as  the s am e  

f unc tions  as  t he T I M E R x  ti m er. It c an be s ync hron i zed  with  ex tern al  s ign als  or to i nter c onn ec t  

with oth er ge ner al  tim ers  togeth er wh ic h ha ve  the  s am e ar c hit ec ture a nd f eat ures .  

T he gener al t im er, c an be us ed f or a variet y of  pur pos es  inc lu din g ge ner a l tim e, input s i gna l  

puls e wi dt h m eas urem ent or outp ut wa vef orm  gener ation s uc h as  a s ing le pu ls e gener ati o n  

or PW M output, up t o 4 ind epen den t c han ne ls  f or inpu t c apture/ outp ut c om par e. T I M ER 1 ~  

T I M ER 4 is  bas ed  on a 1 6 - bit auto - r e lo ad u p/d o wnc o u nter  a nd a  16 - b it pres c aler.  T I M ER 8 ~  

T I M ER 13 is  b as ed o n a 1 6 - bit a uto - r e loa d upc o unter a nd a 1 6 - bit pres c aler. T he g enera l tim er 

als o s up por ts  a n enc o der  i nter f ac e with  t wo i n puts  us i ng q uadra ture d ec od er.  

T he bas ic  tim er, k nown as  T I M ER5 & T I M ER 6, are m ainl y us e d f or DAC tr ig ger  g enerat io n.  

T he y c a n a ls o b e us e d as  a  s im ple 16 - bi t tim e bas e.  

T he G D32E10 3 x x  hav e t wo watc hdo g per iph erals , f r ee  watc hdo g tim er and win do w watc hdo g  

tim er . T he y of f er a c om bination  of  hig h s af et y le ve l, f le x ibi l it y of  us e and tim ing ac c urac y.  

T he fr ee  watc hdo g tim er in c ludes  a 1 2 - bi t do wn - c ount i ng c ount er an d a n  8 - bit pr e s c aler .  It is  

c loc k ed f r om  an in dep end ent 40  K H z int erna l R C an d as  it  op erates  in dep end e ntl y of  the  

m ain c loc k , it c an opera te  in  de ep - s le ep  and  s tan db y m od es . It c a n be us ed eith er a s  a  

watc hdo g t o r es et the  de vic e wh en a pro bl em  oc c urs , or as  a f r ee - r unn ing  tim er f or app lic at ion  

tim eout m anagem ent.  

T he win do w watc hdo g t im er is  bas ed  o n a 7 - bit  d o wn  c ount er th at  c an  be  s et  as  f r e e - r unni ng.  

It c an b e us ed as  a wa tc hd og to r es e t th e de v ic e  whe n a pro blem  oc c urs . It is  c loc k ed fr om  

the m ain c l oc k . It has  an  e arl y wak eup  inter r u pt c ap a bil it y a nd t he c o unt er c an b e f r o zen  in  

debu g m ode.  

T he S ys T ic k  tim er is  dedic ated f or O S, but c o ul d als o  be us ed as  a s ta ndard do wn c ount er.  

It f eatures :  
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A 24 - b it d o wn c o unt er  

Au to r e loa d c ap ab il it y  

Mas k able s ys tem  inter r upt g ener a ti on when the c o unter r e ac hes  0  

Pr o gram m able c loc k  s ourc e  

3.11. R eal ti me cl ock  (RTC)  

32 - b it up - c oun ter wi th a  program m able 20 - b it pres c aler  

A larm  f unc tion  

Int err upt a nd wak e - up eve nt  

T he r eal tim e c lock  is  an indep end ent t im er whic h pr ov ides  a s et of  c onti nuo us l y r un ni n g  

c ounter s  wh ic h c a n be  us e d wit h s u itab le s of tware  to prov ide  a c l oc k  c alendar  f u nc tion , an d  

prov ides  an alarm  inter r upt an d an ex p ec ted i nt err upt. T he RT C f eature s  a 32 - bit  

progr am m able c ou nter  f or l ong - term  m eas urem ent us i ng t he  c om par e r egis ter  to  gener ate an 

alarm . A 20 - b it pres c aler i s  us ed f or the  tim e bas e c loc k  and is  b y def ault  c o nf igur ed to  

gener ate a t im e bas e of  1  s ec ond f r om  a c loc k  at 32. 76 8 K H z f r om  ex ternal c r ys t al  os c ill ator .  

3.12. I nter - i ntegr ated c ir cui t  (I2C) 

Up to t wo I2 C bus  i nter f ac es  c an s uppor t both m as ter and s la ve m ode wit h a  f r equen c y 

up to  1 M H z ( F as t m ode p l us )  

Pr o vi de  arb itr ati on  f unc tion,  opt io na l PEC  ( pac k et err or c hec k ing)  gen eratio n an d  

c hec k ing  

Su pp orts  7 - bit  an d 10 - b it a ddr es s in g m ode a nd  ge ner al c a l l ad dres s ing  m ode  

T he I2C int erf ac e is  an i nte r nal c ir c ui t al lo win g c om m unic at ion with an ex t erna l I2 C int erf ac e 

whic h is  a n ind us tr y s ta n dar d t wo li ne s er ial  i nter f ac e us ed  f or c onnec t io n t o ex tern al  

har d ware . T hes e t wo s er ia l lin es  are k no wn as  a s eri al data li ne ( SDA)  and a s eri al  c loc k  line  

( SCL) . T he I2 C m odule pro vi des  s ev eral  da ta tr a ns f er r ates : u p to  10 0 K H z of  s tan dar d m ode, 

up to  40 0 K H z of  the f as t m ode and  up to 1 MH z of  the  f as t m ode pl us . T he I2C m odu le a ls o  

has  an arbitr a tio n d etec t f unc tio n to prev ent the s it uati on where m ore than o ne m as ter 

attem pts  to tr a ns m it data to the I 2C bus  at t he s am e tim e. A CR C - 8 c a lc ula tor is  a ls o pro vi ded  

in I 2C i nter f ac e to per f o rm  pac k et err or c hec k ing f or I2C dat a.  

3.13. S erial peri pher al  inter face  (SPI) 

Up t o thr ee SPI  in terf ac es  with  a f r eque nc y of  up t o  30 M H z  

Su p p ort bot h m as ter an d s la ve m ode  

Har d war e CR C c alc u lat ion and  trans m it autom atic  CRC er r or c hec k ing  

Q uad - SP I c onf igur ati on  av ai lab le  in m as ter m ode ( onl y in SPI 0 )  

S PI T I m ode and N SS  puls e  m ode  s up por te d  
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T he SPI int erf ac e us es  4 p i ns , am ong wh ic h ar e the  s e r ial dat a i npu t an d o utp ut li nes  ( MI SO  

& MO SI) , t he c loc k  line ( S CK)  and t he s la ve s e lec t l i ne ( NS S) . Bot h S PIs  c an b e s erved b y 

the DM A c ontr o ller. T he S PI  inter f ac e m a y be us ed f or a vari et y of  pur pos es , inc lu di n g s im plex 

s ync hron ous  tr ans f ers  on  t wo li nes  wi th a pos s i bl e bi dir ec t ion al  dat a l in e or r eli ab le  

c om m unic ation  us i ng CR C c hec k ing.  

3.14. Univer sal  s ync hr onous as ynchr on ous r ecei ver  tr ansmi tter 

(USART)  

Up t o thr ee U SA RT s  and t wo UART s  with oper ati n g f r equenc y up  to 7.5M B its / s  

Su pp orts  both  as ync hronous  and c loc k ed s ync hro nous  s eri al c om m unic atio n m odes  

Ir DA SIR enc o der  a nd dec oder s u pp ort  

LIN  break  gener ati on a nd d etec ti on  

US ART s  s uppor t I SO  7 816 - 3  c om plia nt s m art c ard int erf ac e  

T he USART  ( USART 0, US ART 1 and US ART 2) and U ART  ( UART 3 & UART 4) are us ed to 

tr ans lat e d ata  be t we en pa r alle l an d s eri al  in terf ac es , pro vid es  a  f lex ib le  f ull  d u plex  dat a  

ex c hange  us in g s ync hrono us  or as ync hr ono us  tr ans f er. It is  a ls o c om m onl y us ed f or RS - 23 2  

s tandar d  c om m unic ation.  T he U SA RT /UART  inc lu des  a pro gram m able ba ud r a te gener ator  

whic h is  c apa bl e of  div id in g the s ys tem  c lock  to produc e a ded ic ate d c loc k  f or the US ART  

tr ans m itter  and rec ei ver. T he US ART /UART  als o s upp orts  DMA f unc tio n f or high s peed d at a  

c om m unic ation  ex c ept UA RT 4.  

3.15. Inter - I C  sound (I2S) 

T wo I 2S bus  i nter f ac es  with s am pli ng f r eque nc y f r om  8 K H z to 192  K H z  

Su pp ort ei ther  m as ter or  s lave  m ode  

T he Inter - IC s oun d ( I2 S)  b us  prov ides  a  s tand ard c o m m unic ation  in terf ac e f or digi tal au dio  

app lic at ions  b y 3 - wir e s eri a l l in es . G D32 E1 03 x x  c onta i n t wo  I2 S - bus  inter f ac es  th at c an be  

operat ed  wit h 16/3 2 bit  r es olut io n in m as ter or s la ve m ode, pin  m ultip lex ed  with  S PI1  an d  

SPI 2. T he au di o s am pling f r eque n c y f r om  8 K H z to  19 2 K H z is  s upp orted.  

3.16. U niver sal  seri al bus  ful l - speed i nterface  (USBFS) 

O ne f ul l - s pee d U SB I nt erf ac e  wi th f r eque nc y up t o  12 M bit /s  

Int erna l 48  MH z os c i ll at or  s uppor t c r ys t al - l es s  oper atio n  

Int erna l m ain PL L f or U SB CLK  c om pliant l y  

T he Univ ers al S eria l B us  ( US B)  is  a 4 - wir e b us  wit h 4 bid ir ec ti ona l e ndp oin ts . T he de vic e  

c ontr ol ler e nab les  1 2 M b it/s  da ta ex c h ang e wi th i ntegrat ed tr ans c ei vers . T r ans ac tio n 

f orm a tting is  per f orm ed b y t he har d war e, inc l udi ng CR C gen erati on a nd c hec k ing.  It s uppor ts  
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dev ic e m odes . T he s tatus  of  a c om pleted  U SB tr ans f er o r  err or c ond iti on is  i ndic ated  b y s t atus  

r egis ters . An int err upt is  a ls o ge ner at ed if  ena ble d. T he  r equ ir ed prec is e  48 MH z c l oc k  whic h  

c an be  ge ner at ed f r om  the inter n al  m ain PL L ( th e c loc k  s our c e m us t us e an HX T AL c r ys ta l  

os c ill ator )  or b y the  inter nal  48 MH z os c ill ator  i n autom atic  tr im m ing m ode t hat  a ll o ws  c r ys t al -

les s  oper ati on.  

3.17. C ontrol l er  ar ea netw or k ( CAN )  

T wo C AN int erf ac e s up por ts  the CAN  prot oc ols  ver s ion 2 .0 A ,  2. 0B,  ISO 1189 1 - 1:20 15 a nd 

BO SCH  CA N F D s p ec if ic a tion  wi th c om m unic atio n f r eque nc y up to 1 M bit /s  of  c las s ic  

f r am es  and 6  Mb it/s  of  FD  f r am es  

Int erna l m ain PL L f or C AN CL K c om plia ntl y  

Contr o ll er area  ne t work  ( CAN)  is  a m ethod  f or ena bl ing  s erial c om m unic ati on in f ie l d bus . T he  

CAN protoc o l has  bee n us e d ex te ns i vel y in  i ndus tr ial  a utom ation an d a utom otiv e a ppl ic ati ons .  

It c an  r ec e iv e and  tr ans m it s tandar d  f r am es  with  1 1 - bi t ide ntif iers  as  we ll  as  e x te nd ed f r am es 

with  29 - b it id ent if iers . Eac h  CAN has  thr ee m ailb ox es  f or tr ans m is s ion and t wo F IFO s  of  three  

m es s age de ep  f or r ec ept io n. It  a ls o pro vid es  2 8 s c a la ble/c o nf igur a ble  ide ntif ier  f il ter b ank s 

f or s elec ting the inc om ing m es s ages  need ed and dis c ar din g th e ot her s .  

3.18. External  m emor y c ontr ol l er  (EXMC)  

Su pp orted ex terna l m em ory:  SR AM,  P SR AM, RO M an d NO R - F l as h  

Up t o 1 6 - bit  dat a b us  

Su pp ort to int erf ac e wit h  Mot orol a 6 800 an d Int el 8 080  t yp e LC D d ir ec tl y  

Ex terna l m em ory c o ntrol ler  ( EX MC)  is  an abbre vi ati o n of  ex ternal m em or y c ont r oller. It is  

di vid ed in to s e vera l s ub - b ank s  f or ex ternal de vic e s u pport, e ac h s ub - ba nk  has  its  own c h i p  

s elec ti on s ign al  but  at  o ne tim e, onl y one  b ank  c an b e  ac c es s ed. T he EX MC  s up por t c od e  

ex ec utio n f r om  ex ternal m em ory. T he EX M C a ls o c an b e c onf igur e d to i nter f ac e wit h the m os t 

c om m on LCD m odul e of  M otor ol a 680 0 and  In tel  8 08 0  s eri es  an d r e duc e  the  s ys tem  c os t 

and c om plex it y.  

3.19. Debug m ode  

Ser ia l wir e J T AG  debu g port ( SW J - DP)  

T he ARM ® SW J - DP Interf ac e is  em bedded an d is  a c om bined J T AG  and s erial wir e de bug  

por t th at e nab les  e ith er a s erial  wir e  de bug or a J T AG  probe t o b e c on nec ted  to t h e targe t.  

3.20. Package and o perati on t emper ature  

LQ F P 100 ( G D3 2 E1 03 V x ) , LQ F P64 ( G D32 E10 3Rx )  and LQ F P 48 ( G D32 E1 0 3C x )  Q F N36  
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( G D 32 E1 03T x )  

O per at io n tem per atur e r ange: - 40°C  to + 8 5 °C ( ind us tr ial le ve l)  
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4. Electrical c hara cteristic s  

4.1. Absolute maxi mum rati ngs  

T he m ax im um  r atings  are  th e l im its  to wh ic h t he de vic e c an be  s ubj ec ted  wi tho ut pe rm anentl y 

dam aging th e de vic e . Not e that th e de v ic e is  not g uar ant eed t o op erate pro p erl y a t the  

m ax im um  r atings . Ex pos ur e to th e abs o lut e m ax im um  r ating c o nd iti ons  f or ex tend ed per iods  

m ay aff ec t dev ic e re li abi l it y.  

Table 4- 1 . Absolu t e ma xi mu m rat ing s (1)(4) 

S ym bo l  Pa ram e te r  M in  M a x  Unit  

V DD  E xte rn a l  vo l ta g e  ra n g e ( 2 )  V SS  -  0 .3  V SS  + 3 .6  V  

V DDA  E xte rn a l  an a l og  su p pl y vo l ta g e  V SSA  -  0 .3  V SSA  + 3 .6  V  

V BAT  E xte rn a l  ba tt e ry su p pl y vo l ta ge  V SS  -  0 .3  V SS  + 3 .6  V  

V I N  
In p u t vo lta g e o n  5 V t ol e ra nt p in ( 3 )  V SS  -  0 .3  V DD  +  3 .6  V  

In p u t vo lta g e o n  o th e r I /O  V SS  -  0 .3  3 .6  V  

DDX |  Va ri a tio n s b e twe e n  di ff e re n t V DD  p o we r p i n s   5 0  m V  

| V SSX V SS |  Va ri a tio n s b e twe e n  di ff e re n t g ro u n d  p i ns   5 0  m V  

I I O  Ma xi m u m  c u rren t fo r GPIO pi ns   ± 2 5  m A  

T A  Op e ra ti ng  t em p e ra tu re ra n ge  - 4 0  +8 5  °C  

P D  

Po we r d i s si p a ti o n  a t T A  = 8 5 °C  o f L QFP1 00   8 1 3  

m W  
Po we r d i s si p a ti o n  a t T A  = 8 5 °C  o f L QFP6 4   7 3 3  

Po we r d i s si p a ti o n  a t T A  = 8 5 °C  o f L QFP4 8   5 7 4  

Po we r d i s si p a ti o n  a t T A  = 8 5 °C  o f QFN3 6   1 0 8 6  

T ST G  Sto ra g e  te mp e ra tu re  ra n g e  - 5 5  +1 5 0  °C  

T J  Ma xi m u m  j u nc ti on  t em p e ra tu re   1 2 5  °C  

(1)  Guarant eed by des ign, not t es t ed in produc t ion.  

(2)  A ll  main power and ground pins s hould be c onnec t ed t o an ext ernal powe r s ourc e wit hin t he all owable range.  

(3)  V I N  maxim um value c annot  exc eed 6. 5  V .  

(4)  I t  is rec omm ended t hat  V DD  and V DDA  are powered by t he s am e s ourc e. The maxim um diff erenc e bet ween V DD  

and V DDA  does  not exc eed 300 mV during power - up and operat ion.  

4.2. Operati ng condi tions char acter i sti cs  

T able 4- 2. DC operatin g  c o n d it ion s  

S ym bo l  Pa ram e te r  Cond iti on s  M in (1) T yp  M a x (1) Unit  

V DD  Su p p l y vo l tag e   1 .7 1  3 .3  3 .6  V  

V DDA  
An a l o g s up p l y vo l ta g e  ADC not u s ed  

 
1 .7 1  3 .3  3 .6  

V  
An a l o g s up p l y vo l ta g e  ADC use d  2 .4  3 .3  3 .6  

V BAT  Ba tt e ry s up p l y vo l tag e   1 .7 1   3 .6  V  

(1)  Guarant eed by des ign, not t es t ed in produc t ion.  

Figure 4- 1 . Re commended  pow er supply de coupling  capacitors (1) (2)  
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10 0 nF

V BAT

V S S

N  * V DD

V S S

4. 7  F  +  N  * 100  nF

10  nF

V DDA

V S S A1 F

10  nF

V R EF+

V R EF-1 F

 

(1)  The V REF +  and V REF -  p i n s  are  only avail able on no less  t han 100 - pin  pac k ages ,  or els e t he  V REF+  and V REF -  p i n s 

are not  avail able and int ernall y c onnec t ed t o V DDA  and V SSA  pins .  

(2)  A ll  dec oupli ng c apacit ors need t o be as  c los e as  pos sible t o t he pins on t he P CB board.  

T able 4- 3 . Clo c k freq u enc y (1) 

S ym bo l  Pa ram e te r  Cond iti on s  M in  M a x  Unit  

f HCL K  AHB c l oc k  f re q ue n c y    1 2 0  MHz  

f APB1  APB1  c l oc k f re qu e nc y    6 0  MHz  

f APB2  APB2  c l oc k f re qu e nc y    1 2 0  MHz  

(1)  Guarant eed by des ign, not t es t ed in produc t ion.  

T able 4- 4. Operatin g  con d it ion s at  Po w er up / Po w er do w n (1) 

S ym bo l  Pa ram e te r  Cond iti on s  M in  M a x  Unit  

t VDD  
V DD  ri s e  ti me  ra te  

 
0  Ŝ 

s /V  
V DD  fa l l  ti m e ra te  2 0  Ŝ 

(1)  Guarant eed by des ign, not t es t ed  in produc t ion.  

T able 4- 5 . Start - u p  t imin g s of  O p eratin g  con d it ion s (1) (2)  (3 )  

S ym bo l  Pa ram e te r  Cond iti on s  T yp  Unit  

t sta r t - up  Sta rt - u p  ti me   
Clo c k s ou rc e f rom  HXTAL  4 6 8  

s  
Clo c k s ou rc e f rom  I RC8 M  8 6 .8  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(2)  A f t er power - up,  t he st art - up tim e is t he t im e bet ween t he ris ing edge of  NRS T high and t he main f unct ion.  

(3)  P LL is  of f.  

T able 4- 6. Power s av ing  mo d e w akeup  t i min g s ch aract eri stics (1) (2)  

S ym bo l  Pa ram e te r  T yp  Unit  

t Sl e e p  Wake up  f rom  Sle e p  m o de  4 .3  

s  
t Dee p - sl e e p  

Wake up  f rom  De ep - s le e p  m ode ̂L DO On ̃  1 8 .0  

Wake up  f rom  De ep - s le e p  m ode ̂L DO  i n  lo w p o we r 1 8 .0  
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S ym bo l  Pa ram e te r  T yp  Unit  

m o d e  ̃

t Sta n d b y  Wake up  f rom  St an d b y mo d e  8 2 .0  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(2)  The wak eup tim e  is  meas ured f rom t he wak eup event t o t he point  at whic h t he applic ation c ode reads  the f irs t 

ins t ruc t ion under t he below c ondit ions :  V DD  = V DDA  = 3. 3 V , I RC8M = S ys t em c loc k = 8 MHz.  

4.3. Power consumption  

T he po wer m eas urem ents  spec if ied  in  th e ta bl es  r epr es ent t hat c o de wit h  d ata ex ec utin g f r om  

on - c hip F las h wit h th e f oll o wing  s pec if ic ati ons .  

T able 4- 7 . Pow er con sum p t ion  chara cteri stics  (2)(3 )(4)(5 )  

S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp (1) M a x  Unit  

I DD + I DD A  
Su p p l y cu rre n t 

(Run  m od e )  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MH z, 

Sys te m  c l oc k = 1 2 0  MHz, Al l  p eri p h e ra l s 

e n a b le d  

 2 8 . 1   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MH z, 

Sys te m  c l oc k  =  1 20  MHz, Al l  p e ri p h era ls  

d i s ab l ed  

 1 6 . 0   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MH z, 

Sys te m  c l oc k  =  1 08  MHz, Al l  p e ri p h era ls  

e n a b le d  

 2 4 . 6   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MH z, 

Sys te m  c l oc k  =  1 08  MHz, Al l  p e ri p h era ls  

d i s ab l ed  

 1 4 .7   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz, 

Sys te m  c l oc k  =  9 6  MHz, Al l  p eri p h e ra l s 

e n a b le d  

 2 2 .3   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz, 

Sys te m  c l oc k  =  9 6  MHz, Al l  p eri p h e ra l s  

d i s ab l ed  

 1 3 .6   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz, 

Sys te m  c l oc k  =  7 2  MHz, Al l  p eri p h e ra l s 

e n a b le d  

 1 7 .2   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz, 

Sys te m  c l oc k  =  7 2  MHz, Al l  p eri p h e ra l s  

d i s ab l ed  

 1 0 .8   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz, 

Sys te m  c l oc k  =  4 8  MHz, Al l  p eri p h e ra l s 

e n a b le d  

 1 2 .3   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz, 

Sys te m  c l oc k  =  4 8  MHz, Al l  p eri p h e ra l s  

d i s ab l ed  

 8 .1   m A  
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S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp (1) M a x  Unit  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz, 

Sys te m  c l oc k  =  3 6  MHz, Al l  p eri p h e ra l s 

e n a b le d  

 9 .8   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz, 

Sys te m  c l oc k  =  3 6  MHz, Al l  p eri p h e ra l s  

d i s ab l ed  

 6 .7   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz, 

Sys te m  c l oc k  =  2 4  MHz, Al l  p eri p h e ra l s 

e n a b le d  

 7 .4   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz, 

Sys te m  c l oc k  =  2 4  MHz, Al l  p eri p h e ra l s  

d i s ab l ed  

 5 .3   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz, 

Sys te m  c l oc k  =  1 6  MHz, Al l  p eri p h e ra l s 

e n a b le d  

 5 .7   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz, 

Sys te m  c l oc k  =  1 6  MHz, Al l  p eri p h e ra l s  

d i s ab l ed  

 4 .4   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz, 

Sys te m  c l oc k  =  8  MHz, Al l  p e rip h e ra ls  

e n a b le d  

 4 .1   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz, 

Sys te m  c l oc k  =  8  MHz, Al l  p e rip h e ra ls  

d i s ab l ed  

 3 .4   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  4  MH z, 

Sys te m  c l oc k  =  4  MHz, Al l  p e rip h e ra ls  

e n a b le d  

 1 . 3   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  4  MH z, 

Sys te m  c l oc k  =  4  MHz,  Al l  p e rip h e ra ls  

d i s ab l ed  

 1 .0   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2  MH z, 

Sys te m  c l oc k  =  2  MHz, Al l  p e rip h e ra ls  

e n a b le d  

 0 .9   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2  MH z, 

Sys te m  Clo ck  =  2 MH z, Al l  p e ri p h e ral s  

d i s ab l ed  

 0 .7   m A  

Su p p l y cu rre n t 

(Sl e e p  m o de )  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz,  

Sys te m  Clo ck  =  1 2 0  MHz, CP U c l oc k  o ff ,  Al l  

p e ri p he ra ls  en a bl e d  

 2 0 . 5   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz,  

Sys te m  Clo ck  =  1 2 0  MHz, CP U c l oc k  o ff ,  Al l  

p e ri p he ra ls  di s ab l ed  

 6 .9   m A  
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S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp (1) M a x  Unit  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz,  

Sys te m  Clo ck  =  10 8  MHz, CP U c l oc k  o ff ,  Al l  

p e ri p he ra ls  en a bl e d  

 1 8 . 6   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz,  

Sys te m  Clo ck  =  10 8  MHz, CP U c l oc k  o ff ,  Al l  

p e ri p he ra ls  di s ab l ed  

 6 . 4   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz,  

Sys te m  Clo ck  =  96  MHz, CPU c l oc k  o ff ,  Al l  

p e ri p he ra ls  en a bl e d  

 1 6 .5   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz,  

Sys te m  Clo ck  =  96  MHz, CPU c l oc k  o ff ,  Al l  

p e ri p he ra ls  di s ab l ed  

 5 .8   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz,  

Sys te m  Clo ck  =  72  MHz, CPU c l oc k  o ff ,  Al l  

p e ri p he ra ls  en a bl e d  

 1 3   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz,  

Sys te m  Clo ck  =  72  MHz, CPU c l oc k  o ff ,  Al l  

p e ri p he ra ls  di s ab l ed  

 5   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz,  

Sys te m  Clo ck  =  48  MHz, CPU c l oc k  o ff ,  Al l  

p e ri p he ra ls  en a bl e d  

 9 .5   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz,  

Sys te m  Clo ck  =  48  MHz, CPU c l oc k  o ff ,  Al l  

p e ri p he ra ls  di s ab l ed  

 4 .1   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz,  

Sys te m  Clo ck  =  36  MHz, CPU c l oc k  o ff ,  Al l  

p e ri p he ra ls  en a bl e d  

 7 .7   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz,  

Sys te m  Clo ck  =  36  MHz, CPU c l oc k  o ff ,  Al l  

p e ri p he ra ls  di s ab l ed  

 3 .7   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz,  

Sys te m  Clo ck  =  24  MHz, CPU c l oc k  o ff ,  Al l  

p e ri p he ra ls  en a bl e d  

 5 .9   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz,  

Sys te m  Clo ck  =  24  MHz, CPU c l oc k  o ff ,  Al l  

p e ri p he ra ls  di s ab l ed  

 3 .3   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz,  

Sys te m  Clo ck  =  16  MHz, CPU c l oc k  o ff ,  Al l  

p e ri p he ra ls  en a bl e d  

 4 .8   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz,  

Sys te m  Clo ck  =  16  MHz, CPU c l oc k  o ff ,  Al l  

p e ri p he ra ls  di s ab l ed  

 3   m A  
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S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp (1) M a x  Unit  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz,  

Sys te m  Clo ck  =  8 MH z, CPU c l o ck  o ff,  Al l 

p e ri p he ra ls  en a bl e d  

 3 .6   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2 5  MHz,  

Sys te m  Clo ck  =  8 MH z, CPU c l o ck  o ff,  Al l 

p e ri p he ra ls  di s ab l ed  

 2 .7   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  4  MH z,  

Sys te m  Clo ck  =  4 MH z, CPU c l o ck  o ff,  Al l 

p e ri p he ra ls  en a bl e d  

 1 . 1   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  4  MH z,  

Sys te m  Clo ck  =  4 MH z, CPU c l o ck  o ff,  Al l 

p e ri p he ra ls  di s ab l ed  

 0 . 6   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2  MH z,  

Sys te m  Clo ck  =  2 MH z, CPU  c l o ck  o ff,  Al l 

p e ri p he ra ls  en a bl e d  

 0 .8   m A  

V DD  =  V DDA  =  3 .3  V, HXTAL  =  2  MH z,  

Sys te m  Clo ck  =  2 MH z, CPU c l o ck  o ff,  Al l 

p e ri p he ra ls  di s ab l ed  

 0 . 6   m A  

Su p p l y cu rre n t 

(Dee p - Sl ee p  

m o d e )  

V DD  =  V DDA  =  3 .3  V, L DO i n  run  m od e ,  

IRC40 K o ff , RTC o ff , Al l  GPIOs  a na l o g 

m o d e  

 4 1 .8  5 5 0  A 

V DD  =  V DDA  =  3 .3  V, L DO i n  low p o we r  

m o d e ,  IRC40 K o ff , RTC o ff , All GPIOs  

a n a l og  mo d e  

 3 1 .8  5 5 0  A  

Su p p l y cu rre n t 

( Sta n d b y  

m o d e )  

V DD  =  V DDA  =  3 .3  V , L XTAL  o ff , IRC40 K  o n , 

RTC o n  
 2 . 1  11  A  

V DD  =  V DDA  =  3 .3  V , L XTAL  o ff , IRC40 K  o n , 

RTC o ff  
 2 .0  1 1  A  

V DD  =  V DDA  =  3 .3  V , L XTAL  o ff , IRC40 K  o ff , 

RTC o ff  
 1 .5  1 1  A  

I BAT  

Ba tt e ry s up p l y 

c u rre nt ( Ba ck up  

m o d e )  

V DD  o ff , V DDA  o ff , V BAT  = 3 .6  V, L XTAL  o n  

wi th  e xte rn a l  c rys ta l, RTC o n , L XTAL  Hig h  

d ri vi n g  

 1 . 6    A˃  

V DD  o ff , V DDA  o ff , V BAT  =  3 .3  V, L XTAL  o n  

wi th  e xte rn a l  c rys ta l, RTC o n , L XTAL  Hig h  

d ri vi n g  

 1 . 4   A˃  

V DD  o ff , V DDA  o ff , V BAT  =  2 .5  V, L XTAL  o n  

wi th  e xte rn a l  c rys ta l, RTC o n , L XTAL  Hig h  

d ri vi n g  

 1 . 3    A˃  

V DD  o ff , V DDA  o ff , V BAT  =  1 .71  V, L XTAL  o n  

wi th  e xte rn a l  c rys ta l, RTC o n , L XTAL  Hig h  

d ri vi n g  

 1 . 2    A  
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S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp (1) M a x  Unit  

V DD  o ff , V DDA  o ff , V BAT  =  3 .6  V, L XTAL  o n  

wi th  e xte rn a l  c rys ta l, RTC o n , L XTAL  

Me d i u m  Hi g h  d ri vi n g  

 1 . 3    A  

V DD  o ff , V DDA  o ff , V BAT  =  3 .3  V, L XTAL  o n  

wi th  e xte rn a l  c rys ta l, RTC o n , L XTAL  

Me d i u m  Hi g h  d ri vi n g  

 1 .1    A˃  

V DD  o ff , V DDA  o ff , V BAT  =  2 .5  V, L XTAL  o n  

wi th  e xte rn a l  c rys ta l, RTC o n , L XTAL  

Me d i u m  Hi g h  d ri vi n g  

 1 .0    A  

V DD  o ff , V DDA  o ff , V BAT  =  1 .71  V, L XTAL  o n  

wi th  e xte rn a l  c rys ta l, RTC o n , L XTAL  

Me d i u m  Hi g h  d ri vi n g  

 0 . 9    A  

V DD  o ff , V DDA  o ff , V BAT  =  3 .6  V, L XTAL  o n  

wi th  e xte rn a l  c rys ta l, RTC o n , L XTAL  

Me d i u m  L o w d ri vi n g  

 1 .0    A˃  

V DD  o ff , V DDA  o ff , V BAT  =  3 .3  V, L XTAL  o n  

wi th  e xte rn a l  c rys ta l, RTC o n , L XTAL  

Me d i u m  L o w d ri vi n g  

 0 . 9    A  

V DD  o ff , V DDA  o ff , V BAT  =  2 .5  V, L XTAL  o n  

wi th  e xte rn a l  c rys ta l, RTC o n , L XTAL  

Me d i u m  L o w d ri vi n g  

 0 .7    A  

V DD  o ff , V DDA  o ff , V BAT  =  1 .71  V, L XTAL  o n  

wi th  e xte rn a l  c rys ta l, RTC o n , L XTAL  

Me d i u m  L o w d ri vi n g  

 0 . 6    A  

V DD  o ff , V DDA  o ff , V BAT  =  3 .6  V, L XTAL  o n  

wi th  e xte rn a l  c rys ta l, RTC o n , L XTAL  L o w 

d ri vi n g  

 0 .9    A  

V DD  o ff , V DDA  o ff , V BAT  =  3 .3  V, L XTAL  o n  

wi th  e xte rn a l  c rys ta l, RTC o n , L XTAL  L o w 

d ri vi n g  

 0 . 8    A  

V DD  o ff , V DDA  o ff , V BAT  =  2 .5  V, L XTAL  o n  

wi th  e xte rn a l  c rys ta l, RTC o n , L XTAL  L o w 

d ri vi n g  

 0 . 6    A˃  

V DD  o ff , V DDA  o ff , V BAT  =  1 .71  V, L XTAL  o n  

wi th  e xte rn a l  c rys ta l, RTC o n , L XTAL  L o w 

d ri vi n g  

 0 . 5    A˃  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(2)  Unles s ot herwis e s pec if ied, all  values  given f or T A  = 25  Ņ and t est  res ult  is m ean value.  

(3)  W hen S yst em Clock  is less t han 4  MHz,  an ext ernal s ourc e is  us ed, and t he HXTA L bypas s f unc tion is  needed,  

no P LL.  

(4)  W hen S ys t em Clock  is great er t han 8  MHz,  a c rys t al 25  MHz is us ed, and t he HXTA L bypass  f unct ion is c los ed, 

us ing P LL.  

(5)  W hen analog peripheral blocks  s uc h as A DCs , DA Cs , HXTA L,  L XTA L,  I RC8M,  or I RC40K are ON,  an 

addit ionalpower c ons um ption s hould be c ons idered.  
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Figure 4- 2. Typic al sup p l y cu rr ent  con sum p t ion  in Ru n  mo d e  

 

 

Figure 4- 3 . Typic al sup p l y cu rr ent  con sum p t ion  in Sleep  mo d e  

 

 

T able 4- 8. P eriph e ral  cur r ent  con sum p t ion  cha ract eristi c s (1) 

Pe riph e ria ls (4)  T ypi c a l c on s um ptio n a t 25  ℃ (TYP )  Unit  

A PB1  DAC ( 2 )  0 .4 4  m A  
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Pe riph e ria ls (4)  T ypi c a l c on s um ptio n a t 25  ℃ (TYP )  Unit  

P MU  0 .1 8  

BKPI  0 .3 8  

CAN1  0 .3  

CAN0  0 .3 2  

I2 C1  0 .7 7  

I2 C0  0 .7 7  

UART4  0 .7 8  

UART3  0 .7 8  

USART2  0 .7 8  

USART1  0 .7 8  

SPI2  0 .7 2  

SPI1  0 .7 8  

WW DGT  0 .0 3  

TI MER13  0 .3 2  

TI MER12  0 .3  

TI MER11  0 .3 1  

TI ME R 6  0 .0 5  

TI ME R 5  0 .0 4  

TI ME R 4  0 .3 8  

TI ME R 3  0 .3 7  

TI ME R2  0 .3 6  

TI ME R1  0 .3 7  

ADDAPB1  C TC  0 .6 8  

APB2  

TI MER10  0 .5 6  

TI MER9  0 .5 8  

TI MER8  0 .6  

USART0  0 .5 2  

TI MER7  0 .8 7  

SPI0  0 .0 9  

TI MER0  0 .6 5  

ADC1 ( 3 )  1 .3 6  

ADC0 ( 3 )  1 .3 5  

GPIOE  0 .1 8  

GPIOD  0 .1 9  

GPIOC  0 .2  

GPIOB  0 .1 8  

GPIOA  0 .1 9  

GPIO F  0 .0 4  

AHB  

USBFS  1 .4 8  

EXMC  0 .2 9  

CRC  0 .0 3  



  GD3 2 E1 0 3 xx  Dat a s he et  

51  
 

Pe riph e ria ls (4)  T ypi c a l c on s um ptio n a t 25  ℃ (TYP )  Unit  

D MA1  0 .3 1  

D MA0  0 .3 9  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(2)  D E N 0 a nd D E N 1  bits  in t he DA C_C T L  regis t er are s et  t o 1,  and t he c onvert ed value s et  t o 0x800.  

(3)  S ys t em c loc k = f HCLK  = 72  M H z,  f APB1  = f HCLK / 2, f APB2  = f HCLK , f ADCCLK  = f APB2 / 2, A DCON bit is s et  t o 1.  

(4)  I f  t here is  no ot her desc ript ion,  t hen H XTA L  = 25  MHz,  s ys t em  c lock  = f HCLK  = 120 MHz,  f APB1  = f HCLK / 2,  f APB2  = 

f HCLK .  

4.4. EMC  char acteri stics  

EM S ( el ec tr om agnetic  s us c eptib il it y)  inc lud es  ES D ( Elec tr os t atic  d is c har ge , po s iti ve a nd  

nega ti ve)  and  F T B  ( Burs t of  F as t Tr ans ient vo lta ge ,  pos it iv e a nd neg ati ve)  tes ti ng r es u lt is  

gi ven  in  th e  Table 4-9. EMS characteristics(1), b a s ed on  the  E MS  l ev els  a n d c las s es 

c om plia nt with I EC 610 00  s eries  s tan dar d.  

T able 4- 9 . EMS  char act e ri stics (1) 

S ym bo l  Pa ram e te r  Cond iti on s  Le ve l/ Cla s s  

V ESD  
Vo l ta ge  a pp l ie d  to  a ll  d e vic e  p in s  to 

i n d uc e  a fu nc tio n a l d is tu rb a nce  

V DD  = 3 .3  V, T A  =  2 5  °C,  

L QFP1 0 0 , f HCL K  = 1 2 0  MH z  

c o n fo rms  t o  I EC 6 1 00 0 - 4 - 2  

3 A  

V F T B  

Fa s t tra ns i e nt vo l tag e  bu rs t a pp l i ed  t o  

i n d uc e  a f u nc tio n a l d is tu rb a nce  t h ro ug h  

1 0 0  p F o n  V DD  a n d  V SS p in s  

V DD = 3 .3  V, T A  =  2 5  °C,  

L QFP1 0 0 , f HCL K  = 1 2 0  MH z  

c o n fo rms  t o  I EC 6 1 00 0 - 4 - 4  

4 A  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

4.5. Power suppl y sup er vi sor  char acteristi cs  

T able 4- 10. Power sup p l y sup erv isor char act e ristic s  

S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp  M a x  Unit  

V LVD
( 1 )  

L o w  vo l ta g e  

Det e c to r Th re sh o ld  

LVDT <2 :0 >  =  0 0 0 (ri si n g  e d g e )   2 .0 7   

V  

LVDT <2 :0 >  =  0 0 0 (fa l li n g e d ge )   1 .9 7   

LVDT <2 :0 >  =  0 0 1 (ri si n g  e d g e )   2 .2   

LVDT <2 :0 >  =  0 0 1 (fa l li n g e d ge )   2 .1   

LVDT <2 :0 >  =  0 1 0 (ri si n g  e d g e )   2 .3 4   

LVDT <2 :0 >  =  0 1 0 (fa l li n g e d ge )   2 .2 4   

LVDT<2 :0 >  =  0 11 (ris i ng  e dg e )   2 .4 7   

LVDT<2 :0 >  =  0 11 (fal l in g  ed g e )   2 .3 7   

LVDT<2 :0 >  =  1 0 0 (ri si n g  e d g e )   2 .6 1   



  GD3 2 E1 0 3 xx  Dat a s he et  

52  
 

S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp  M a x  Unit  

LVDT<2 :0 >  =  1 0 0 (fa l li n g e d ge )   2 .5 1   

LVDT<2 :0 >  =  1 0 1 (ri si n g  e d g e )   2 .7 4   

LVDT<2 :0 >  =  1 0 1 (fa l li n g e d ge )   2 .6 4   

LVDT<2 :0 >  =  11 0 (ris i ng  e dg e )   2 .8 8   

LVDT<2 :0 >  =  11 0 (fal l in g  ed g e )   2 .7 8   

LVDT<2 :0 >  =  111 (ri si n g  e d ge )   3 .0 1   

LVDT<2 :0 >  =  111 (fa ll i ng  e dg e )   2 .9 1   

V LVDhyst
( 2 )  L VD h ys te rs is    1 0 0   m V  

V POR
( 1 )  Po we r o n  re s et th res ho l d  

 

 1 .6 7   V  

V PDR
( 1 )  

Po we r d o wn  re s e t 

th re sh o l d  
 1 .6 2   V  

V PDR h yst
( 2 )  PDR h ys te re si s   4 0   m V  

t RST T EMP O
( 2 )  Res e t te m po ri za tio n   2   m s  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(2)  Guarant eed by des ign, not t es t ed in produc t ion.  

4.6. E lectri cal sensi ti vit y  

T he devic e is  s tr ain ed i n or der  to d eter m ine its  per f orm anc e in term s  of  elec tr ic al s ens iti vit y.  

Elec tr os t atic  d is c har ges  ( E SD)  are app li ed d ir ec tl y t o t he p ins  of  the s am ple. Sta ti c  latc h - up  

( LU)  tes t is  b as ed on t he t wo m eas urem ent m ethods .  

T able 4- 11 . ESD charact e ristic s (1) 

S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp  M a x  Unit  

V ESD( HB M)  
El e c tro s ta ti c d is ch a rg e  

vo l ta g e  (h u ma n  bo d y  m od e l )  

T A  =  2 5  °C ; J ESD22 -

A1 1 4  
  5 0 0 0  V  

V ESD( CD M)  
El e c tro s ta ti c d is ch a rg e  

vo l ta g e  (c h a rg e  de vi c e  m od e l )  

T A  =  2 5  °C ;  

J ESD22 - C101  
  8 0 0  V  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  
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T able 4- 12. Static l atch - u p  chara cteri stics (1) 

S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp  M a x  Unit  

L U  

I - te s t  

T A  =  2 5  °C ;  J ESD78  

  ± 2 0 0  m A  

V su p p l y  o ve r vo l tag e    5 .4  V  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

4.7. E xternal  cl ock char acter i sti cs  

T able 4- 13 . High sp eed  ext ern a l cloc k (HXTAL) generated  f ro m a c r yst a l/cer amic  

chara cteri stics  

S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp  M a x  Unit  

f HXTAL ( 1 )  Crys ta l  o r c e ram ic  freq u e nc y  1 . 7 1   V DD   3 .6  V  4  8  3 2  MHz  

R F
( 2 )  Fe e d ba ck  res i sto r  V DD  =  3 .3  V   4 0 0   k   

C HXTAL
( 2 )  ( 3 )  

Rec o mm en d e d m a tc hi n g  

c a p ac i ta n ce  o n OSC IN a n d  

OSC OU T  

  2 0  3 0  p F  

D u c y ( HXTAL )
( 2 )  Crys ta l  o r c e ram ic  d uty c yc l e   3 0  5 0  7 0  %  

g m
( 2 )  O s c i ll a to r  tra ns co n d uc tan c e  Sta rtu p   2 5   m A/V  

I DD( HXTAL )  ( 1 )  
Crys ta l  o r c e ram ic  o pe ra ti n g  

c u rre nt  
V DD  =  3 .3  V, T A  =  2 5  °C   1 .1   m A  

t S UHXTAL
( 1 )  Crys ta l  o r c e ram ic  s ta rtup  t im e  V DD  =  3 .3  V, T A  =  2 5  °C   1 .8   m s  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(2)  Guarant eed by des ign, not t es t ed in produc t ion.  

(3)  C HXT AL1  = C HXT AL2  = 2*(C LO AD  -  C S ), For C HXT AL1  and C HXT AL2 , it is rec omm ended matc hing c apacit anc e on OSC I N 

and OSC OUT. For C LO AD ,  it is c rys tal/ c erami c load c apac it anc e,  provided by t he c ryst al or c eram ic m anuf act urer .  

For C S ,  it is P CB  and MCU pin st ray c apac it anc e .  

T able 4- 14. High speed ex t ern al c lock char act e risti cs (HXTAL in b yp a ss mo d e)  

S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp  M a x  Unit  

f HXTAL _ e xt ( 1 )  
E xte rn a l  c l oc k  s o u rc e  o r os c il la to r  

fre q u en c y  
V DD  =  3 .3  V  1   5 0  MHz  

V HXTAL H
( 2 )  OSCIN i n p u t pi n  hi g h l e ve l  vol ta g e  

V DD  =  3 .3  V  
0 .7  V DD   V DD  V  

V HXTAL L
( 2 )  OSCIN i n p u t pi n  l o w l e ve l  vo l ta g e  V SS   0 .3  V DD  V  

t H/L ( HXTAL )  ( 2 )  OSCIN h i g h  o r l o w t i m e   5    n s  

t R/F ( HXTAL )  ( 2 )  OSCIN ri s e  o r fa ll  t im e     1 0  n s  

C I N
( 2 )  OSC IN i n p u t capacitance   5   p F  

Duc y ( HXTAL )
 ( 2 )  Dut y c yc l e    4 0   6 0  %  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(2)  Guarant eed by des ign, not t es t ed in produc t ion.  
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T able 4- 15 . Low  speed ext ern a l cloc k (LXT AL) g enerated  f ro m a cr yst a l/cer amic  

chara cteri stics  

S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp  M a x  Unit  

f L XTAL ( 1 )  
Crys ta l  o r c e ram ic  

fre q u en c y  
V DD  =  3 .3  V   3 2 .7 68   k Hz  

C L XTAL
( 2 )  ( 3 )  

Rec o mm en d e d m a tc hi n g  

c a p ac i ta n ce  o n OSC 3 2 IN 

a n d  OSC 3 2 OUT  

  1 0   p F  

D u c y ( L XTAL )
 ( 2 )  

Crys ta l  o r c e ram ic  d uty 

c yc l e  
 3 0   7 0  %  

g m
( 2 )  

O s c i ll a to r  

tra n sc o nd u cta nc e  

L o we r d ri vi n g  c a p ab i li ty   4   

A / V  

Me d i u m  l o w d ri vi n g  

c a p ab i li ty  
 6   

Me d i u m  h i gh  d ri vin g  

c a p ab i li ty  
 1 2   

H i g h e r dri vi n g  c a pa b il i ty   1 8   

I DDL XTAL  ( 1 )  
Crys ta l  o r c e ram ic  

o p e ra ti n g  c u rre n t  

L o we r d ri vi n g  c a p ab i li ty   0 .7   

A 

Me d i u m  l o w d ri vi n g  

c a p ab i li ty  
 0 .8   

Me d i u m  h i gh  d ri vin g  

c a p ab i li ty  
 1 .1   

H i g h e r dri vi n g  c a pa b il i ty   1 .4   

t SULXTAL ( 1 )  ( 4 )  
Crys ta l  o r c e ram ic  s ta rtup  

ti m e  
  1 . 8   s  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(2)  Guarant eed by des ign, not t es t ed in produc t ion.  

(3)  C LXT AL1  = C LXT AL2  = 2*(C LO AD  -  C S ), For C LXT AL1  and C LXT AL2 , it is rec omm ended m atc hing c apac it anc e on OS C 32I N  

and OSC 32OUT.  For C LO AD , it is  c ryst al/c eram ic load c apac it anc e, provided by t he c rys t al or ceram ic 

m anuf act urer .  For C S , it is  P CB  and MCU pin st ray c apac it anc e.  

(4)  t SULXTAL  is  t he s t art up t ime meas ured f rom  t he m oment it is  enabled (by s of t ware) t o t he 32. 768 k Hz 

os c ill at or st abil izat ion f lags  is  SE T. This  value varies signif ic ant ly wit h t he c ryst al manuf act urer.  

T able 4- 16.Low speed ext ern al u ser  clo c k cha ra cte ristic s (LXT AL in b yp as s mo d e)   

S ym bo l  Pa ram e te r  Cond iti on s  M in  Typ  M a x  Unit  

f L XTAL _ e xt ( 1 )  
E xte rn a l  c l oc k  s o u rc e  o r 

o s ci l la to r  fre q ue n c y  
V DD  = 3 .3  V   3 2 .7 68  1 0 0 0  k Hz  

V L XTAL H
( 2 )  

OSC32 IN i n p ut p in  h ig h  le ve l  

vo l ta g e  
 0 .7  V DD   V DD  

V  

V L XTAL L
( 2 )  

OSC32 IN i n p ut p in  l o w l e ve l  

vo l ta g e  
 V SS   0 .3  V DD  

tH/L(LXTAL)
 ( 2 )

 OSC32 IN h i g h o r lo w t i m e   4 5 0    
n s  

tR/F(LXTAL)
 ( 2 )

 OSC32 IN ri s e  o r f al l  ti me     5 0  

C I N
( 2 )  OSC 3 2 IN i n p ut c ap ac i tan c e    5   p F  

Du c y ( L XTAL )
 ( 2 )  Dut y c yc l e   3 0  5 0  7 0  %  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(2)  Guarant eed by  des ign, not t es t ed in produc t ion.  
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4.8. I nternal  cl ock char acter i sti cs  

T able 4- 17 . High speed in t ern al c lock (IRC8M) charact eri stics  

S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp  M a x  Unit  

f IRC8M  
Hig h  Sp ee d  In te rna l  

Os c i ll a to r (I RC8 M)  f re q u e nc y  
V DD  =  V DDA  =  3 .3  V   8   

MH

z  

ACC IRC8M  

IRC8M o s c i l l ato r F req u en c y 

a c cu ra c y ,  Fac to ry - trim me d  

V DD  =  V DDA  =  3 .3  V,  

T A  =  - 4 0  °C ~  + 8 5  °C ( 1 )  
- 2 .5   + 2 . 5  %  

V DD  =  V DDA  =  3 .3  V,  

T A  =  0  °C ~ +8 5  °C ( 1 )  
- 1 .8   + 1 .8  %  

V DD  =  V DDA  =  3 .3  V, T A  =  2 5  °C  - 1 . 0   + 1 . 0  %  

IRC8M o s c i l l ato r F req u en c y 

a c cu ra c y, Us e r t rim m in g  

s te p ( 1 )  

  0 .3   %  

D u c y IRC8M
( 2 )  IRC8M o s c i l l ato r d u ty c yc l e  V DD  =  V DDA  =  3 .3  V  4 5  5 0  5 5  %  

I DDAIRC8M ( 1 )  
IRC8M o s c i l l ato r o p e ra ti n g  

c u rre nt  

V DD  =  V DDA  =  3 .3  V,  

f IRC8M  =  8  MH z  
 1 1 0   A  

t SUIRC8 M ( 1 )  IRC8M o s c i l l ato r s ta rtup  t im e  
V DD  =  V DDA  =  3 .3  V,  

f IRC8M  =  8  MH z  
 2   s  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(2)  Guarant eed by des ign, not t es t ed in produc t ion.  

T able 4- 18. Low speed int ern al clock  (IRC40K) cha r act eri stics  

S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp  M a x  Unit  
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T able 4- 19 . High speed in t ern al c lock (IRC 48M) charact e ristic s  

S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp  M a x  Unit  

f IRC 4 8 M  

Hig h  Sp ee d  In te rna l  

Os c i ll a to r (I RC 4 8 M)  

f re q u en c y  

V DD  =  V DDA  =  3 .3  V   4 8   MHz  

ACC IRC 4 8 M  

IRC 4 8 M o s c i l la to r F re q ue n c y 

a c cu ra c y ,  Fac to ry - trim me d  

V DD  =  V DDA  =  3 .3  V,  

T A  =  - 4 0  °C ~ +8 5  °C ( 1 )  
- 4 .0   5 .0  %  

V DD  =  V DDA  =  3 .3  V,  

T A  =  0  °C ~ +8 5  °C ( 1 )  
- 3 .0   3 .0  %  

V DD  =  V DDA  =  3 .3  V, T A  =  2 5  °C  - 2 .0   2 .0  %  

IRC 4 8 M o s c i l la to r Fre q ue n c y 

a c cu ra c y, Us e r t rim m in g  

s te p ( 1 )  

  0 .1   %  

D u c y IRC 4 8 M
( 2 )  IRC 4 8 M o s c i l la to r d u ty c yc le  V DD  =  V DDA  =  3 .3  V  4 5  5 0  5 5  %  

I DDIRC 4 8 M
( 1 )  

IRC 4 8 M o s c i l la to r o p e rati ng  

c u rre nt  

V DD  =  V DDA  =  3 .3  V,  

f IRC48 M  =  4 8  MHz  
 2 7 0   A  

t SUIRC 4 8 M
( 1 )  

IRC 4 8 M o s c i l la to r s ta rtu p  

ti m e  

V DD  =  V DDA  =  3 .3  V,  

f IRC48 M  =  4 8  MHz  
 2 .5   s  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(2)  Guarant eed by des ign, not t es t ed in produc t ion.  

4.9. PLL ch ar acter isti cs  

T able 4- 20. PLL cha ract e r istics  

S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp  M a x  Unit  

f PL L IN ( 1 )  PL L i n pu t cl oc k  f re q ue n c y   1  8  2 5  MHz  

f PL L OUT  PL L o u tp u t c l oc k  fre q ue n c y   1 6   1 2 0  MHz  

f VCO  VCO o u tp u t fre q ue n c y   3 2   2 4 0  MHz  

t L OCK ( 2 )  PL L l oc k  ti me     3 0 0  s  

I DDA ( 1 )  
Curre n t c o ns u mp ti on  on  

V DDA  
VCO f re q  =  2 40  MHz   3 5 0   A˃  

J i tt e r PL L
( 1 ) ( 3 )  

Cyc l e  t o  c yc l e  J i tte r  

̂rm s  ̃
Sys te m  c l oc k  

 4 6   

ps  
Cyc l e  t o  c yc l e  J i tte r  

̂p e a k t o  pe a k  ̃
 4 6 3   

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(2)  Guarant eed by des ign, not t es t ed in produc t ion.  

(3 )  V alue given wit h m ain P LL running.  

T able 4- 21. PLL1/2 char ac t eristic s  

S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp  M a x  Unit  

f PL L IN ( 1 )  PL L i n pu t cl oc k  f re q ue n c y   1  8  2 5  MHz  

f PL L OUT  PL L o u tp u t c l oc k  fre q ue n c y   1 6   1 2 0  MHz  

f VCO  VCO o u tp u t fre q ue n c y   3 2   2 4 0  MHz  
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t L OCK ( 2 )  PL L l oc k  ti me     3 0 0  s  

I DDA ( 1 )  
Curre n t c o ns u mp ti on  on  

V DDA  
VCO f re q  =  2 40  MHz   3 2 0   A  

J i tt e r PL L
( 1 ) ( 3 )  

Cyc l e  t o  c yc l e  J i tte r  

̂rm s  ̃
Sys te m  c l oc k  

 4 6   

ps  
Cyc l e  t o  c yc l e  J i tte r  

̂p e a k t o  pe a k  ̃
 4 6 3   

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(2)  Guarant eed by des ign, not t es t ed in produc t ion.  

(3 )  V alue given wit h m ain P LL running  

4.10. Memor y char acteri stics  

T able 4- 22. Flash memo r y ch ar act er istic s  

S ym bo l  Pa ram e te r  Cond iti on s  M in  Typ  M a x  Unit  

PE CYC
( 1 )   

Num b e r o f gu a ra nte e d 

p ro g ram  / e ra s e c yc le s  

b e fo re  fa il u re (End u ran c e )  

T A  =  - 4 0  °C ~ +8 5  °C  1 0 0    k c yc le s  

t RET ( 1 )   Dat a  re ten tio n  t im e  1 0 k  c yc l es  a t T A  =  8 5  °C  1 0    ye a rs  

t PROG ( 2 )   W ord ( 3 )  pro g ram mi n g  tim e  T A  =  - 4 0  °C ~ + 8 5  °C  3 7   4 4   

t ERASE ( 2 )  Pa g e  e ra s e t im e  T A  =  - 4 0  °C ~ + 8 5  °C  3 .2   4  m s  

t MERA SE ( 2 )  Ma s s  e ra s e  tim e  T A  =  - 4 0  °C ~ + 8 5  °C  8   1 0  m s  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(2)  Guarant eed  by des ign, not t es t ed in produc t ion.  

(3)  W ord is 32 bits or 64 bit s depend on P GW  bit in FMC_W S regist er.  

4.11. NRST pi n char acter i sti cs  

T able 4- 23. NRST  pin  cha ract e ristic s  

S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp  M a x  Unit  

V IL ( NRST )
( 1)   NRST I n p u t l o w l e ve l  vo l ta g e  

1 .    V DD  =  V DDA  

 3 .6  V  

- 0 .5   0 .3  V DD  
V  

V IH( NRST )
( 1 )   NRST I n p u t h ig h  le ve l  vo l tag e  0 .7  V DD   V DD  +  0 . 4 5  

V h yst
( 1 )  Sc h mi d t tri g ge r Vol ta ge  h ys te re s is   4 6 0   m V  

R p u
( 2 )  Pull-up equivalent resistor   4 0   k  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(2)  Guarant eed by des ign, not t es t ed in produc t ion.  
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Figure 4- 4. Recom men d e d  ext ern al NR ST  pin  circu it  

N R ST

V DD

Ext er na l re set cir cui t  
R PU10  k

V DD

GN D

10 0 nFK

 

4.12. GPIO char acteri stics  

T able 4- 24. I/O po rt  DC charact eri stics (1)  (3 )  

S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp  M a x  Unit  

V I L  

Sta n d a rd  I O L o w l e ve l  i n p ut vo l ta g e  
1 .    V DD  =  V DDA   3 .6  

V  
  0 .3  V DD   V  

5 V - to l e ra n t IO L o w l e ve l  i np u t vo l ta g e  
1 .    V DD  =  V DDA   3 .6  

V  
  0 .3  V DD   V  

V I H  

Sta n d a rd  I O Hi g h l e ve l i n pu t vo l ta ge  
1 .    V DD  =  V DDA   3 .6  

V  

0 .7  

V DD   
  V  

5 V - to l e ra n t IO Hig h  le ve l  in p u t vo l ta g e  
1 .    V DD  =  V DDA   3 .6  

V  

0 .7  

V DD   
  V  

V O L  
L o w l e ve l  o u tpu t vo l ta g e  

( I I O  =  + 8  m A)  

V DD  =  1 .8  V    0 .3 2  

V  
V DD  =  2 .5  V    0 .2 4  

V DD  =  3 .3  V    0 .1 1  

V DD  =  3 .6  V    0 .1 1  

V O L  
L o w l e ve l  o u tpu t vo l ta g e  

( I I O  =  + 20  m A)  

V DD  =  1 .8  V    0 .5 3  

V  
V DD  =  2 .5  V    0 .6 0  

V DD  =  3 .3  V    0 .2 8  

V DD  =  3 .6  V    0 .2 7  

V O H  
Hig h  le ve l  o utp u t vol ta ge  

( I I O  =  + 8  m A)  

V DD  =  1 .8  V  1 .4 9    

V  
V DD  =  2 .5  V  2 .2 7    

V DD  =  3 .3  V  3 .1 4    

V DD  =  3 .6  V  3 .4 5    

V O H  
Hig h  le ve l  o utp u t vol ta ge  

( I I O  =  + 20  m A)  

V DD  =  1 .8  V  1 .2 5    

V  V DD  =  2 .5  V  1 .8 9    

V DD  =  3 .3  V  2 .9 1    
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S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp  M a x  Unit  

V DD  =  3 .6  V  3 .2 3    

R PU
( 2 )  In te rn al  pu l l - u p  res is to r    4 0    

R PD
( 2 )  In te rn al  pu l l - d o wn  re s is to r    4 0    

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(2)  Guarant eed by des ign, not t es t ed in produc t ion.  

(3)  A ll  pins exc ept  P C13 /  P C14 / P C15.  Sinc e P C13 t o P C15 are s upplied t hrough t he P ower S wit c h, whic h c an 

only be obt ained by a small c urrent ,  t he s peed of GP I Os  P C13 t o P C15 s hould not  exc eed 2 MHz when  t hey 

are in out put m ode(m axim um  load:  30 pF).  

T able 4- 25. I/O po rt  AC  ch aract eri stics (1)(2)   

GPIOx _ MDy [1:0] bit va lu e (3) Pa ram e te r  Cond iti on s  M a x  Unit  

GPIO x_ C TL - > MD y [1 :0 ]  =  1 0                          

( IO_Sp e e d  = 2  MHz )  
Ma xi m u m  f re q u en c y ( 4 )  

  V DD   3 .6  V ,  C L  =  1 0  pF  9  

MHz    V DD   3 .6  V ,  C L  =  3 0  pF  6  

  V DD   3 .6  V ,  C L  =  5 0  pF  4  

GPIO x_ C TL - > MDy[1 :0 ]  =  0 1                              

( IO_Sp e e d  = 1 0  MHz )  
Ma xi m u m  f re q u en c y ( 4 )  

  V DD   3 .6  V ,  C L  =  1 0  pF  5 0  

MHz    V DD   3 .6  V ,  C L  =  3 0  pF  2 5  

  V DD   3 .6  V ,  C L  =  5 0  pF  1 5  

GPIO x_ C TL - > MDy[1 :0 ]  =  1 1                          

( IO_Sp e e d  = 5 0  MHz )  
Ma xi m u m  f re q u en c y ( 4 )  

  V DD   3 .6  V ,  C L  =  1 0  pF  6 0  

MHz    V DD   3 .6  V ,  C L  =  3 0  pF  3 0  

  V DD   3 .6  V ,  C L  =  5 0  pF  2 0  

GPIO x_ C TL - > MDy[1 :0 ]  =  1 1  an d                         

GPIO x_ SPDy  =  1                          

( IO_Sp e e d  = MA X )  

Ma xi m u m  f re q u en c y ( 4 )  

  V DD   3 .6  V ,  C L  =  1 0  pF  7 0  

MHz    V DD   3 .6  V ,  C L  =  3 0  pF  5 0  

  V DD   3 .6  V ,  C L  =  5 0  pF  3 0  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(2)  Unles s ot herwis e s pec if ied, all  t est res ults given f or T A = 25 Ņ.  

(3)  The I/ O s peed is c onf igured us ing t he GPI Ox_CTL  - >  MDy [ 1: 0] bit s. Ref er t o t he  GD 32 E 103xx us er m anual 

whic h is  s elec t ed t o s et t he GPI O port  out put s peed.  

(4)  The m axim um f requenc y is  defined in Figure 4-5. I/O port AC characteristics definition .  

Figure 4- 5 . I/O po rt  AC  ch aract eri stics d efin it ion  

T

10 %
50 %

90 %

10 %

90 %

50 %

t r ( I O ) out t f ( IO ) out

E XT E RNA L
OUT PU T
ON 50 pF

I f ( t r + t f ) ƍ 2 / 3 T , t hen m ax im um f re qu en cy i s a ch ieve d .

 Th e du ty cycl e is Ѓ45 % - 55 % Єw he n  lo ad ed b y 50 p F
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4.13. ADC characteri stics  

T able 4- 26. ADC cha ract e ristic s  

S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp  M a x  Unit  

V DDA
( 1 )  Op e ra ti ng  vo l tag e   2 .4  3 .3  3 .6  V  

V I N
( 1 )  ADC i n p u t vo lta g e ra n ge   0   V REF +  V  

f ADC ( 1 )  ADC c l o ck   0 .1   4 2  MHz  

f S ( 1 )  Sa m p li n g  ra te  

1 2 - b i t  0 .0 0 7   3  

MSPS  
1 0 - b i t  0 .0 0 8   3 .5  

8 - b i t  0 .0 1   4 .2  

6 - b i t  0 .0 11   5 .2 5  

V AIN
( 1 )  An a l o g i np u t vo l ta g e  1 6  e xte rn a l ; 2 i n te rn al  0   V DDA  V  

V REF +
( 2 )  Po s i ti ve  Re fe ren c e Vo lta g e   1 .8   V DDA  V  

V REF -
( 2 )  

Neg a ti ve  Re fe re nc e  

Vo l ta ge  
  V SSA   V  

R AIN
( 2 )  E xte rn a l  in p u t i mp e da n ce  Se e  Equation 1   2 4   

R ADC
( 2 )  

In p u t s am p li n g  s wi tc h  

re s is ta nc e  
   0 .2   

C ADC
( 2 )  In p u t s am p li n g  c a pa ci ta nc e  

No p i n /p a d  c a pa ci ta nc e  

i n c lu d ed  
  5 .5  p F  

t CAL ( 2 )  Cal i b rati o n t im e  f ADC  = 4 2  MHz   3 .1 2    

t s ( 2 )  Sa m p li n g  ti me  f ADC  = 4 2  MHz  0 .0 3 6   5 .7   

t CONV ( 2 )  

To ta l  co n ve rs io n  

ti m e (i n cl u di n g  s am p li n g  

ti m e )  

1 2 - b i t   1 4   

1 / f ADC  
1 0 - b i t   1 2   

8 - b i t   1 0   

6 - b i t   8   

t SU ( 2 )  Sta rtu p  ti me     1  s  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(2)  Guarant eed by des ign, not t es t ed in produc t ion.  

Equation 1 :  R AIN  m a x f o rm ul a  2
ᶻ ᶻ  

2  

Th e  fo rm ul a  a b o ve  ( Eq u a ti o n 1 ) is  us e d to d e te rm in e  t h e  m axi m u m  e xte rn a l  im pe d a nc e a llo we d  fo r an  

e rro r b el o w 1 /4  o f L SB. Here N  =  1 2  (f ro m  1 2 - b it res o lu ti on ).  

T able 4- 27. ADC R AIN  m ax  f o r f ADC = 42 MHz 

T s (cycles)  t s (us) R AIN ma x  (kɋ) 

1 .5  0 .0 4  0 .4 7  

7 .5  0 .1 8  3 .1 5  

1 3 .5  0 .3 2  5 .8 2  

2 8 .5  0 .6 8  1 2 .5 5  

4 1 .5  0 .9 9  1 8 .3 5  

5 5 .5  1 .3 2  2 4 .5 5  

7 1 .5  1 .7 0  NA  
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T s (cycles)  t s (us) R AIN ma x  (kɋ) 

2 3 9 .5  5 .7 0  NA  

T able 4- 28. ADC dynami c accur ac y at  f ADC = 14 MHz(1) 

S ym bo l  Pa ram e te r  Te s t c on diti on s  M in  Typ  M a x  Unit  

ENOB  Effe cti ve  n um be r o f b i ts  f ADC  =  1 4  MHz  

V DDA  =  V REF +  =  3 .3  V  

In p u t Fre q ue n c y  =  2 0  

k Hz  

Te m p e ra tu re  =  2 5  ɫ 

 1 0 .3   b i ts  

SNDR  Si g n a l - t o - no i se  a nd  d is to rti on  ra ti o   6 3 .8   

d B  
SNR  Si g n a l - t o - no i se  ra ti o   6 4 . 5   

THD  To ta l  h a rm o ni c  d is to rtio n   - 6 7 .5   

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

T able 4- 29. ADC dynami c accur ac y at  f ADC = 42 MHz(1) 

S ym bo l  Pa ram e te r  Te s t c on diti on s  M in  Typ  M a x  Unit  

ENOB  Effe cti ve  n um be r o f b i ts  f ADC  =  4 2  MHz  

V DDA  =  V REF +  =  3 .3  V  

In p u t Fre q ue n c y  =  2 0  k Hz  

Te m p e ra tu re  =  2 5  ɫ 

 1 0 .3   b i ts  

SNDR  Si g n a l - t o - no i se  a nd  d is to rti on  ra ti o   6 3 .8   

d B  SNR  Si g n a l - t o - no i se  ra ti o   6 4 .5   

THD  To ta l  h a rm o ni c  d is to rtio n   - 6 7 .5   

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

T able 4- 30. ADC static  ac curac y at  f ADC = 42 MHz(1) 

S ym bo l  Pa ram e te r  Te s t c on diti on s  Typ  M a x  Unit  

Offs e t  Offs e t e rro r  
f ADC  =  4 2  MHz  

V DDA  =  V REF +  =  3 .3  V  

± 1   

L SB  DNL  Diffe ren tia l  li n ea ri ty e rro r  ± 1   

INL  In te g ral  li n ea ri ty e rro r  ± 3   

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

4.14. Temper atur e sensor  character i sti cs  

T able 4- 31 . Temperatu r e sen sor char act e ristic s (1) 

S ym bo l  Pa ram e te r  M in  Typ  M a x  Unit  

T L  V S E NS E  l i n ea ri ty wi th  t e mp e ra tu re   ±1 .5   ɫ 

Avg _ Sl o p e  Ave ra g e  sl o p e   4 .3   m V/ ɫ 

V 2 5  Vo l ta ge  a t 2 5  °C   1 .4 7   V  

t START  Sta rtu p  ti me     s  

t S_ te mp ( 2 )   ADC s a m pl i ng  t im e  wh e n  rea di n g  th e  t em p era tu re   1 7 .1   s  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(2)  S hort est  s am pling tim e c an be determ ined in t he applic at ion by m ult iple it erat ions .  

4.15. DA C char acteri stics  

T able 4- 32. DA C cha ract e ristic s  
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S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp  M a x  Unit  

V DDA
( 1 )  Op e ra ti ng  vo l tag e   1 .7 1  3 .3  3 .6  V  

V REF +
( 1 )  Ref e re nc e  s u p pl y vo l ta ge   1 .8   V DDA  V  

V REF -
( 1 )  

Neg a ti ve  Re fe re nc e  

Vo l ta ge  
  V SSA   V  

R L OAD
( 2 )  L o a d  re s is tan c e  

Res i sti ve  lo a d  wi th  

b u ffe r ON  
5     

Ro ( 2 )  
Im p ed a nc e  ou tp ut wi th  

b u ffe r OFF  
   1 5   

C L OAD
( 2 )  L o a d  c a pa c ita nc e  

No p i n /p a d  c a pa ci ta nc e  

i n c lu d ed  
  5 0  p F  

DAC_ OUT 

m i n (2 )  

L o we r DAC_OUT vo l ta g e  

wi th  b u ffe r ON  
 0 . 2    V  

DAC_ OUT 

m a x ( 2 )  

Hig h e r DAC_OUT vo l ta g e 

wi th  b u ffe r ON  
   

V DDA -

0 .2  
V  

DAC_ OUT 

m i n (2 )  

L o we r DAC_OUT vo l ta g e  

wi th  b u ffe r OFF  
  0 . 5   m V  

DAC_ OUT 

m a x ( 2 )  

Hig h e r DAC_OUT vo l ta g e 

wi th  b u ffe r OFF  
   

V DDA -

1 L SB  
V  

I DDA ( 1 )  
D AC c u rre n t c on s um p ti o n  

i n  q ui e sc en t mo d e  

W ith  no  lo a d , m id d l e 

c o d e (0 x8 0 0 ) o n  t he  i np u t,  V REF+  

=  3 .6  V  

 3 8 0   A 

W ith  no  lo a d , wo rs t 

c o d e (0 xF1 C) o n  t h e  i n p ut,  V REF +  

=  3 .6  V  

 4 6 0   A 

I DDVREF + ( 1 )  
D AC c u rre n t c on s um p ti o n  

i n  q ui e sc en t mo d e  

W ith  no  lo a d , m id d l e 

c o d e (0 x8 0 0 ) o n  t he  i np u t,  V REF+  

=  3 .6  V  

 1 2 0   A 

W ith  no  lo a d , wo rs t 

c o d e (0 xF1 C) o n  t h e  i n p ut,  V REF +  

=  3 .6  V  

 3 2 0   A 

DNL ( 1 )  
D i ffe ren tia l  no n - li n e a ri ty  

e rro r  
DAC i n  1 2 - bi t  m o d e    ± 3  L SB  

INL ( 1 )  In te g ral  no n - li n e a ri ty  DAC i n  1 2 - bi t  m o d e    ± 4  L SB  

Offs e t ( 1 )  Offs e t e rro r  DAC i n  1 2 - bi t  m o d e    ± 1 2  L SB  

GE ( 1 )  Ga i n  e rro r  DAC i n  1 2 - bi t  m o d e    ± 0 .5  %  

T se tt i n g
( 1)  Se tt l in g  t im e  C L OAD  Ů 5 0  pF,  R L OAD  ů  5  k   0 .3  1   

T wa ke u p
( 2 )  Wake up  f rom  off s ta te    5  1 0  s  

U p d a te  

ra te ( 2)  

Ma x f re q u e nc y f o r a  c o rrec t 

DAC_ OUT c h a n g e  f ro m  

c o d e i  t o i ±1 L SBs  

C L OAD  Ů 5 0  pF,  R L OAD  ů  5  k    4  MS/s  

P SRR ( 2 )  
Po we r s u p p l y rej e c ti o n 

ra ti o  
 5 5  8 0   d B  
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S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp  M a x  Unit  

(to  V DDA )  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(2)  Guarant eed by des ign, not t es t ed in produc t ion.  

4.16. I2C character i sti cs  

T able 4- 33 . I2C cha ra cteri stics (1)(2) 

S ym bo l  Pa ram e te r  Cond iti on s  

Sta nd a rd 

m od e  
Fast mode  

Fast mode  

p l u s  Unit  

M in  M a x  M in  M a x  M in  M a x  

t SCL( H)  SCL c l oc k  h i gh  t im e   4 .0   0 .6   0 .2   s  

t SCL( L )  SCL c l oc k  l o w t i m e   4 .7   1 .3   0 .5   s  

t su ( SDA )  SDA s e tup  t im e   2   0 .8   0 .1   s  

t h ( SDA )  SDA d a ta  h o l d t im e   2 5 0   2 5 0   1 3 0   n s  

t r ( SDA/SCL )  SDA a n d  SCL ris e  ti me    1 0 0 0  2 0  3 0 0   1 2 0  n s  

t f ( SDA/SCL )  SDA a n d  SCL fa l l  ti me   4  3 0 0  4  3 0 0  4  1 2 0  n s  

t h ( STA )  
Sta rt co n d iti on  h ol d  

ti m e  
 4 .0   0 .6   

0 .2 6  
 s  

(1)  Guarant eed by des ign, not t es t ed in produc t ion  

(2)  Tes t c ondit ion: GP I O_S PE E D s et  2 MHz and ext ernal pull - up res is t or value is 1   when operat e EE PROM 

wit h I 2C .  

4.17. SPI char acteri sti cs  

T able 4- 34. Standard  SP I chara cteri stics (1 )   

S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp  M a x  Unit  

f SCK  SCK c l oc k  f re q ue n c y     3 0  MHz  

t SCK( H)   SCK c l oc k  hi g h t im e  
Ma s te r m o d e , f PCLK x  = 1 2 0  MH z,  

p re sc  =  8  
3 1 .8 3  3 3 .3 3  3 4 .8 3  n s  

t SCK( L )   SCK c l oc k  l o w t i m e  
Ma s te r m o d e , f PCLKx  = 1 2 0  MH z,  

p re sc  =  8  
3 1 .8 3  3 3 .3 3  3 4 .8 3  n s  

S PI m a s te r m od e   

t V( MO)  Dat a  o u tp u t va li d  ti me    7   n s  

t H( MO)  Dat a  o u tp u t h o ld  t im e    4   n s  

t SU( MI)  Dat a  i np u t s e tup  t im e   1    n s  

t H( MI)  Dat a  i np u t h o l d t im e   0    n s  

SPI s la ve  m ode   

t SU( NSS )  NSS  e n a b le  se tu p t im e   0    n s  

t H( NSS)  NSS e n a b le  h ol d  ti me   1    n s  

t A( SO)  Dat a  o u tp u t a cc e ss  ti m e    9   n s  

t DIS( SO )  Dat a  o u tp u t d i sa b le  t im e    8   n s  
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t V( SO)  Dat a  o u tp u t va li d  ti me    1 0   n s  

t H( SO)  Dat a  o u tp u t  h o ld  t im e    1 0   n s  

t SU( SI)  Dat a  i np u t s e tup  t im e   0    n s  

t H( SI)  Dat a  i np u t h o l d t im e   2    n s  

(1)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

4.18. I2S characteri stics  

T able 4- 35 . I2S char act er i stics (1 )  (2)  

S ym bo l  Pa ram e te r  Cond iti on s  M in  T yp  M a x  Unit  

f CK  Clo c k f re qu e nc y  

Ma s te r m o d e  (d a ta : 1 6 b i ts , 

Au d i o  fre q ue n c y =  9 6  k Hz )  
 3 .0 7 8   

MHz  

Sl a ve  m od e   1 0   

t H  Clo c k h ig h  t im e  
 

 1 6 2   n s  

t L  Clo c k l o w t i me   1 6 3   n s  

t V(W S)  W S va li d  ti me  Ma s te r m o d e   2   n s  

t H(W S)  W S h o ld  t im e  Ma s te r m o d e   2   n s  

t SU(W S)  W S s e tu p  ti m e  Sl a ve  m od e  0    n s  

t H(W S)  W S h o ld  t im e  Sl a ve  m od e  3    n s  

DuCy ( SCK)  
I2 S s la ve  i np u t c l oc k  d u ty  

c yc l e  
Sl a ve  m od e   5 0   %  

t SU( SD_MR)  Dat a  i np u t s e tup  tim e  Ma s te r m o d e  0    n s  

t su ( SD_SR)  Dat a  i np u t s e tup  t im e  Sl a ve  m od e  0    n s  

t H( SD_MR)  
Dat a  i np u t h o l d t im e  

Ma s te r re c e i ve r  1    n s  

t H( SD_SR)  Sl a ve  re ce i ve r  3    n s  

t v( SD_ST )  Dat a  o u tp u t va li d  ti me  
Sl a ve  t ra ns mi tt e r  

(a ft e r en a bl e  ed g e )  
 1 2   n s  

t h ( SD_ST )  Dat a  o u tp u t h o ld  t im e  
Sl a ve  t ra ns mi tt e r  

(a ft e r en a bl e  ed g e )  
 1 0   n s  

t v( SD_MT )  Dat a  o u tp u t va li d  ti me  
Ma s te r t ra n sm i tte r  

(a ft e r en a bl e  ed g e )  
 1 0   n s  

t h ( SD_MT )  Dat a  o u tp u t h o ld  t im e  
Ma s te r t ra n sm i tte r  

(a ft e r en a bl e  ed g e )  
 7   n s  

(1)  Guarant eed by des ign, not t es t ed in produc t ion.  

(2)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

4.19. USART  char acteristi cs  

T able 4- 36. USART  char a cteristi cs (1 )  

S ym bo l  Pa ram e te r  Cond iti on s  M in  Typ  M a x  Unit  

f SCK  SCK c l oc k  fre q ue n c y  f P CLK x  = 120  M H z    6 0  MHz  

t SCK( H)  SCK c l oc k  hi g h t im e  f P CLK x  = 120  M H z  7 . 5    n s  
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t SCK( L )  SCK c l oc k  l o w t i m e  f P CLK x  = 120  M H z  7 . 5    n s  

(1)  Guarant eed by des ign, not t es t ed in produc t ion.  

4.20. CAN char acteri stics  

Refer to Table 4-24. I/O port DC characteristics(1)  for more details on the input/output 

alternate function characteristics (CANTX and CANRX). 

4.21. USBFS character i sti cs  

T able 4- 37 . USBFS start  u p  t ime  

S ym bo l  Pa ram e te r  M a x  Unit  

t START UP (1 )  USBFS s ta rtu p  t im e  1  s  

(1)  Guarant eed by des ign, not t es t ed in produc t ion.  

T able 4- 38. USBFS DC electrica l ch a ract eristi cs  

S ym bo l  Pa ram e te r  Cond iti on s  M in  Typ  M a x  Unit  

In p u t   

l e ve l s ( 1 )  

V DD  USBFS o p e ra ti n g  vol ta ge   3   3 .6  

V  
V DI

 Diffe ren tia l  in p u t s en s iti vi ty   0 .2    

V CM
 Diffe ren tia l  c o mm o n m od e  rang e  In c lu d es  V DI  ran g e  0 . 8   2 . 5  

V SE
 S i n g l e e nd e d  re c ei ve r t h res h old   1 . 3   2 . 0  

O u tp u t  

l e ve l s  ( 2 )  

V O L  S ta ti c o u tp u t l e ve l  lo w  R L o f 1 . 0   to  3 .6  V   0 .0 6 4  0 .3  
V  

V O H  S ta ti c o u tp u t l e ve l  hi g h  R L o f 1 5   to VSS  2 . 8  3 . 3  3 . 6  

R PD
( 2 )

 

PA11 ,  PA1 2 (USB_D M/DP)  
V I N  =  V DD  

1 7  2 0 .5 74  2 4  

 
PA9 (USB_VBUS)  0 .6 5   2 .0  

R PU
( 2 )

 

PA11 ,  PA1 2 (USB_D M/DP)  
V I N  =  V SS  

1 .5  1 .5 8 5  2 .1  

PA9 (USB_VBUS)  0 .2 5  0 .3 2 6  0 .5 5  

(1)  Guarant eed by des ign, not t es t ed in produc t ion.  

(2)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

T able 4- 39 . USBFS electri cal ch ara cteri stics (1 )   

S ym bo l  Pa ram e te r  Cond iti on s  M in  Typ  M a x  Unit  

t R  Ris e  ti m e  C L  = 5 0  p F  4   2 0  n s  

t F  Fa l l  ti me  C L  = 5 0  p F  4   2 0  n s  

t RF M  Ris e / fa l l  ti me  ma tch i ng  t R / t F  9 0   11 0  %  

V CRS  Ou tp u t si g na l  c ro ss o ve r vo lta ge   1 .3   2 .0  V  

(1)  Guarant eed by des ign, not t es t ed in produc t ion.  

Figure 4- 6. USBFS timing s : definit ion  of  dat a sign a l ris e an d  f all  t ime  
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t f t r

V S S

V C RS

C ro sso ver
po i nts

D i ff er ent ia l
da ta li nes

 

4.22. EXMC char acteri sti cs  

T able 4- 40. Asynchro n o u s no n - mu lt iplexed  SR AM / PSR AM /NO R re ad t imin g s (1 ) (2)(3)(4) 

S ym bo l  Pa ram e te r  M in  M a x  Unit  

t w( NE)  EXMC_NE l o w t i m e  4 0 .5  4 2 .5  n s  

t V( NOE_ NE)  EXMC_NE x l o w t o  EXMC_N O E l o w  0   n s  

t w( NOE)  EXMC_NOE l o w t i m e  4 0 .5  4 2 .5  n s  

t h ( NE_ NOE)  EXMC_NOE h i g h  t o  EXMC_NE h i g h  h o ld  t im e  0   n s  

t v( A_ NE)  EXMC_NE x l o w t o  EXMC_A v a l i d  0   n s  

t v( BL _ NE)  EXMC_NE x l o w t o  EXMC _ BL va l i d  0   n s  

t su ( DATA_ NE)  Dat a  t o  EXMC_NE x h i g h  se tup  t i me  3 2 .2   n s  

t su ( DATA_ NOE)  Dat a  t o  EXMC_N OE x h i g h  s e tu p  t im e  3 2 .2   n s  

t h ( DATA_ NOE)  Dat a  h ol d  ti m e a ft e r EXMC_N OE h i g h  0   n s  

t h ( DATA_ NE)  Dat a  h ol d  ti m e a ft e r EXMC_N E x h i g h  0   n s  

t v( NADV_ NE)  EXMC_NE x l o w t o  EXMC_NA DV l o w  0   n s  

t w( NAD V)  EXMC_NADV l o w t i m e  7 .3  9 .3  n s  

(1)  C L  =  30  p F.  

(2)  Guarant eed by des ign, not t es t ed in produc t ion.  

(3)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(4)  B as ed on c onf igure :  f HCLK  =  120  M Hz ,  A ddress S et upTime  =  0,  A ddres s HoldTime  =  1,  Dat aS et upTime =  1 .  

T able 4- 41. Asynchro n o u s no n - mu lt iplexed  SR AM / PSR AM /NO R w rit e tim ing s (1)(2)(3)(4)  

S ym bo l  Pa ram e te r  M in  M a x  Unit  

t w( NE)  EXMC_NE l o w t i m e  2 3 .9  2 5 .9  n s  

t V( NW E_ NE)  EXMC_NE x l o w t o  EXMC_NW E l o w  7 .3   n s  

t w( NW E)  EXMC_NW E l o w t i me  7 .3  9 .3  n s  

t h ( NE_ NW E)  EXMC_NW E h ig h  to  EXMC_N E h i g h  h o ld  t im e  7 .3  9 .3  n s  

t v( A_ NE)  EXMC_NE x l o w t o  EXMC_A v a l i d  0   n s  

t V( NADV_ NE)  EXMC_NE x l o w t o  EXMC_NA DV l o w  0   n s  

t w( NAD V)  EXMC_NADV l o w t i m e  7 .3  9 .3  n s  

t h ( AD_NADV)  
EXMC_AD(a d d re ss ) va l i d h ol d t i m e a fte r 

EXMC_NADV h i g h  
1 5 .6   n s  

t h ( A_ NW E)  Ad d re ss  ho l d  ti me  a fte r EXMC _ NW E h i gh  7 .3   n s  

t h ( BL _ NW E)  EXMC_BL h o l d  ti m e a ft er EXMC_NW E h ig h  7 .3   n s  
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t v( BL _ NE)  EXMC_NE x l o w t o  EXMC_BL va l i d  0   n s  

t v( DATA_ NADV)  EXMC_NADV h i g h  t o  DATA va l i d  0   n s  

t h ( DATA_ NW E)  Dat a  h ol d  ti m e a ft e r EXMC_N W E h i gh  7 .3   n s  

(1)  C L  =  30  p F.  
(2)  Guarant eed by des ign, not t es t ed in produc t ion.  
(3)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(4)  B as ed on c onf igure:  f HCLK  =  120  M Hz ,  A ddress S et upTim e  =  0,  A ddres s HoldTim e=  1,  Dat aS et upTim e =  1 .  

T able 4- 42. Asynchro n o u s mu lt iplex ed P SR AM /NO R read  t imin g s (1 ) (2)(3)(4)  

S ym bo l  Pa ram e te r  M in  M a x  Unit  

t w( NE)  EXMC_NE l o w t i m e  5 7 .1  5 9 .1  n s  

t V( NOE_ NE)  EXMC_NE x l o w t o  EXMC_N O E l o w  2 3 .9   n s  

t w( NOE)  EXMC_NOE l o w t i m e  3 2 .2  3 4 .2  n s  

t h ( NE_ NOE)  EXMC_NOE h i g h  t o  EXMC_NE h i g h  h o ld  t im e  0   n s  

t v( A_ NE)  EXMC_NE x l o w t o  EXMC_A v a l i d  0   n s  

t v( A_ NOE)  Ad d re ss  ho l d  ti me  a fte r EXMC _ NOE h i g h  0   n s  

t v( BL _ NE)  EXMC_NE x l o w t o  EXMC _ BL va l i d  0   n s  

t h ( BL _ NOE)  EXMC_BL h o l d  ti m e a ft er EXMC_NOE  h i g h  0   n s  

t su ( DATA_ NE)  Dat a  t o  EXMC_NE x h i g h  se tup  t i me  3 3 .2   n s  

t su ( DATA_ NOE)  Dat a  t o  EXMC_N OE x h i g h  s e tu p  t im e  3 3 .2   n s  

t h ( DATA_ NOE)  Dat a  h ol d  ti m e a ft e r EXMC_N OE h i g h  0   n s  

t h ( DATA_ NE)  Dat a  h ol d  ti m e a ft e r EXMC_N E x h i g h  0   n s  

t v( NADV_ NE)  EXMC_NE x l o w t o  EXMC_NA DV l o w  0   n s  

t w( NAD V)  EXMC_NADV l o w t i m e  7 .3  9 .3  n s  

T h ( AD_NADV)  

EXMC_AD(a d re s s ) val i d  h o ld  ti m e  a ft e r 

EXMC_NADV h i g h  
7 .3  9 .3  n s  

(1)  C L  =  30  p F.  
(2)  Guarant eed by des ign, not t es t ed in produc t ion.  
(3)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(4)  B as ed on c onf igure :  f HCLK  =  120 MHz,  A ddress S et upTim e = 0,  A ddres s HoldTim e = 1, Dat aS et upTime = 1 .  

T able 4- 43. Asynchro n o u s mu lt iplex ed P SR AM /NO R w rit e tim ing s (1 ) (2)(3)(4)  

S ym bo l  Pa ram e te r  M in  M a x  Unit  

t w( NE)  EXMC_NE l o w t i m e  4 0 .5  4 2 .5  n s  

t V( NW E_ NE)  EXMC_NE x l o w t o  EXMC_NW E l o w  7 .3   n s  

t w( NW E)  EXMC_NW E l o w t i me  2 3 .9  2 5 .9  n s  

t h ( NE_ NW E)  EXMC_NW E h ig h  to  EXMC_N E h i g h  h o ld  t im e  7 .3   n s  

t v( A_ NE)  EXMC_NE x l o w t o  EXMC_A v a l i d  0   n s  

t V( NADV_ NE)  EXMC_NE x l o w t o  EXMC_NA DV l o w  0   n s  

t w( NAD V)  EXMC_NADV l o w t i m e  7 .3  9 .3  n s  

t h ( AD_NADV)  
EXMC_AD(a d d re ss ) va l i d h ol d t i m e a fte r 

EXMC_NADV h i g h  
7 .3   n s  

t h ( A_ NW E)  Ad d re ss  ho l d  ti me  a fte r EXMC _ NW E h i gh  7 .3   n s  

t h ( BL _ NW E)  EXMC_BL h o l d  ti m e a ft er EXMC_NW E h ig h  7 .3   n s  

t v( BL _ NE)  EXMC_NE x l o w t o  EXMC_BL va l i d  0   n s  
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t v( DATA_ NADV)  EXMC_NADV h i g h  t o  DATA va l i d  7 .3   n s  

t h ( DATA_ NW E)  Dat a  h ol d  ti m e a ft e r EXMC_N W E h i gh  7 .3   n s  

(1)  C L  =  30  p F.  
(2)  Guarant eed by des ign, not t es t ed in produc t ion.  
(3)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(4)  B as ed on c onf igure :  f HCLK  =  120  MHz ,  A ddress S et upTime  =  0,  A ddres s HoldTime  =  1,  Dat aS et upTime =1 .  

T able  4- 44. Synchron o u s  mu lt iplexed  PS R AM /NO R read  t imin g s (1 ) (2)(3)(4)  

S ym bo l  Pa ram e te r  M in  M a x  Unit  

t w( CLK)  EXMC_CL K p e ri o d  3 3 .2   n s  

t d ( CLKL - NExL )  EXMC_CL K l o w t o  EXMC_NE x l o w  0   n s  

t d ( CLKH - NExH)  EXMC_CL K h i g h  to  EXMC_N E x h i g h  1 5 .6   n s  

t d ( CLKL - NADVL )  EXMC_CL K l o w t o  EXMC_NA DV l o w  0   n s  

t d ( CLKL - NADVH)  EXMC_CL K l o w t o  EXMC_NA DV h i g h  0   n s  

t d ( CLKL - AV)  EXMC_CL K l o w t o  EXMC_A x va l i d  0   n s  

t d ( CLKH - AIV)  EXMC_CL K h i g h  to  EXMC_A x i n va l id  1 5 .6   n s  

t d ( CLKL - NOEL )  EXMC_CL K l o w t o  EXMC_NO E l o w  0   n s  

t d ( CLKH - NOEH)  EXMC_CL K h i g h  to  EXMC_N OE h i g h  1 5 .6   n s  

t d ( CLKL - ADV)  EXMC_CL K l o w t o  EXMC_AD  va l i d  0   n s  

t d ( CLKL - ADIV)  EXMC_CL K l o w t o  EXMC_AD  i n va l id  0   n s  

(1)  C L  =  30  p F.  

(2)  Guarant eed by des ign, not t es t ed in produc t ion.  

(3)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(4)  B as ed on c onf igure : f HCLK  =  120  MHz ,  B urst Ac c ess Mode = E nable;  Mem ory Type = P S RA M; W rit eB urs t = 

E nable;  C LK Divis ion = 3  (E XMC_ CLK  is  4 divided by HCLK ); Dat a Lat enc y = 1 .  

T able 4- 45. Synchron o u s  mu lt iplexed  PS R AM  w rit e tim ing s (1 ) (2)(3)(4)  

S ym bo l  Pa ram e te r  M in  M a x  Unit  

t w( CLK)  EXMC_CL K p e ri o d  3 3 .2   n s  

t d ( CLKL - NExL )  EXMC_CL K l o w t o  EXMC_NE x l o w  0   n s  

t d ( CLKH - NExH)  EXMC_CL K h i g h  to  EXMC_N E x h i g h  1 5 .6   n s  

t d ( CLKL - NADVL )  EXMC_CL K l o w t o  EXMC_NA DV l o w  0   n s  

t d ( CLKL - NADVH)  EXMC_CL K l o w t o  EXMC_NA DV h i g h  0   n s  

t d ( CLKL - AV)  EXMC_CL K l o w t o  EXMC_A x va l i d  0   n s  

t d ( CLKH - AIV)  EXMC_CL K h i g h  to  EXMC_A x i n va l id  1 5 .6   n s  

t d ( CLKL - NW EL)  EXMC_CL K l o w t o  EXMC_N W E l o w  0   n s  

t d ( CLKH - NW EH)  EXMC_CL K h i g h  to  EXMC_N W E h i gh  1 5 .6   n s  

t d ( CLKL - ADIV)  EXMC_CL K l o w t o  EXMC_AD  i n va l id  0   n s  

t d ( CLKL - DATA)  EXMC_A/ D va l i d  d a ta  a fte r EXMC_CL K l o w  0   n s  

t h ( CLKL - NBL H)  EXMC_CL K l o w t o  EXMC_NB L h i g h  0   n s  

(1)  C L  =  30  p F.  
(2)  Guarant eed by des ign, not t es t ed in produc t ion.  
(3)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(4)  B as ed on c onf igure :  f HCLK  =  120 MHz,  B urs tA cc es s Mode = E nable;  Mem oryType = PS RA M;  W rit eB urs t = 

E nable;  C LK Divis ion = 3  (E XMC_ CLK  is  4 divided by HCLK ); Dat aLat enc y = 1 .  

T able  4- 46. Synchron o u s  n o n - mu lt iplexed  P SR AM / NO R read  t imin g s (1 ) (2)(3)(4) 



  GD3 2 E1 0 3 xx  Dat a s he et  

69  
 

S ym bo l  Pa ram e te r  M in  M a x  Unit  

t w( CLK)  EXMC_CL K p e ri o d  3 3 .2   n s  

t d ( CLKL - NExL )  EXMC_CL K l o w t o  EXMC_NE x l o w  0   n s  

t d ( CLKH - NExH)  EXMC_CL K h i g h  to  EXMC_N E x h i g h  1 5 .6   n s  

t d ( CLKL - NADVL )  EXMC_CL K l o w t o  EXMC_NA DV l o w  0   n s  

t d ( CLKL - NADVH)  EXMC_CL K l o w t o  EXMC_NA DV h i g h  0   n s  

t d ( CLKL - AV)  EXMC_CL K l o w t o  EXMC_A x va l i d  0   n s  

t d ( CLKH - AIV)  EXMC_CL K h i g h  to  EXMC_A x i n va l id  1 5 .6   n s  

t d ( CLKL - NOEL )  EXMC_CL K l o w t o  EXMC_NO E l o w  0   n s  

t d ( CLKH - NOEH)  EXMC_CL K  h i g h  to  EXMC_N OE h i g h  1 5 .6   n s  

(1)  C L =  30  pF.  

(2)  Guarant eed by des ign, not t es t ed in produc t ion.  

(3)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(4)  B as ed on c onf igure :  f HCLK  =  120  MHz ,  B urs tA cc es s Mode = E nable;  Mem oryType = PS RA M;  W rit eB urs t =  

E nable;  C LK Divis ion = 3  ( E XMC_ CLK  is  4 divided by HCLK );  Dat aLat enc y = 1 .  

T able  4- 47. Synchron o u s  n o n - mu lt iplexed  P SR AM  w rit e tim ing s (1 ) (2)(3)(4) 

S ym bo l  Pa ram e te r  M in  M a x  Unit  

t w( CLK)  EXMC_CL K p e ri o d  3 3 .2   n s  

t d ( CLKL - NExL )  EXMC_CL K l o w t o  EXMC_NE x l o w  0   n s  

t d ( CLKH - NExH)  EXMC_CL K h i g h  to  EXMC_N E x h i g h  1 5 .6   n s  

t d ( CLKL - NADVL )  EXMC_CL K l o w t o  EXMC_NA DV l o w  0   n s  

t d ( CLKL - NADVH)  EXMC_CL K l o w t o  EXMC_NA DV h i g h  0   n s  

t d ( CLKL - AV)  EXMC_CL K l o w t o  EXMC_A x va l i d  0   n s  

t d ( CLKH - AIV)  EXMC_CL K h i g h  to  EXMC_A x i n va l id  1 5 .6   n s  

t d ( CLKL - NW EL)  EXMC_CL K l o w t o  EXMC_N W E l o w  0   n s  

t d ( CLKH - NW EH)  EXMC_CL K h i g h  to  EXMC_N W E h i gh  1 5 .6   n s  

t d ( CLKL - DATA)  EXMC_A/ D va l i d  d a ta  a fte r EXMC_CL K l o w  0   n s  

t h ( CLKL - NBL H)  EXMC_CL K l o w t o  EXMC_NB L h i g h  0   n s  

(1)  C L  =  30  p F.  
(2)  Guarant eed by des ign, not t es t ed in produc t ion.  
(3)  B as ed on c harac t erizat ion,  not t est ed in produc t ion.  

(4)  B as ed on c onf igure : f HCLK  =  120  MHz ,  B urs tA cc ess Mode = E nable;  Mem oryType = PS RA M; W rit eB urst  = E nable;  

C LK Divis ion = 3(E XMC_CLK  is  4 divided by HCLK );  Dat aLat enc y = 1 .  

4.23. TIMER char acteri sti cs  

T able 4- 48. TIMER char ac t eristic s (1)  

S ym bo l  Pa ram e te r  Cond iti on s  M in  M a x  Unit  

t r e s  T i m e r re s ol u tio n  ti me  
 1   t T IMERxCL K  

f T IMERxCL K  = 1 2 0  MHz  8 . 4   n s  

f EXT  
Ti m e r e xte rn a l  c lo ck  

fre q u en c y  

 0  f T IMERxCL K / 2  MHz  

f T IMERxCL K  = 1 2 0  MHz  0  6 0  MHz  

R ES  Ti m e r re s ol u tio n    1 6  b i t  

t COUNT ER  1 6 - b i t c ou n te r c lo ck  p e ri o d   1  6 5 5 3 6  t T IMERxCL K  
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wh e n  i n te rna l  c l oc k  i s  

s e l ec ted  
f T IMERxCL K  = 1 2 0  MHz  0 .0 0 84  5 4 6   

t MAX_ COUNT  Ma xi m u m  p o ss i bl e  c o u nt  
  6 5 5 3 6 x6 5 5 3 6  t T IMERxCL K  

f T IMERxCL K  = 1 2 0  MHz   3 5 .7  s  

(1)  Guarant eed by des ign, not t es t ed in produc t ion.  

4.24. WDGT char acter i sti cs  

T able 4- 49. FWDGT min/max tim eou t  pe riod  at 40 kHz (IRC40K)(1)  

Pres c a le r di vid e r  PR[2:0] bits 
M in  tim e ou t RLD[11:0]  =  

0x000 

Max tim e ou t RLD[11:0]  

=  0xFFF 
Unit  

1 / 4  0 0 0  0 . 1  4 0 9 .6  

m s  

1 / 8  0 0 1  0 . 2  8 1 9 .2  

1 /1 6  0 1 0  0 . 4  1 6 3 8 .4  

1 /3 2  0 11  0 . 8  3 2 7 6 .8  

1 /6 4  1 0 0  1 . 6  6 5 5 3 .6  

1 /1 2 8  1 0 1  3 . 2  1 3 1 0 7.2  

1 /2 5 6  1 1 0  o r 111  6 . 4  2 6 2 1 4.4  

(1)  Guarant eed by des ign, not t es t ed in produc t ion.  

T able 4- 50. WWDGT min - max tim eou t  v alue at 60 MHz (f PCLK1 ) (1)  

Pres c a le r di vid e r  PSC[2:0] 
Min tim e ou t va lue   

CNT[6:0] = 0x40 
U nit  

M a x  tim e ou t va lu e  

CNT[6:0] = 0x7F 
Unit  

1 / 1  0 0  6 8 .2 7  

s˃  

4 .3 7  

m s  
1 / 2  0 1  1 3 6 .53  8 .7 4  

1 / 4  1 0  2 7 3 .07  1 7 .4 8  

1 / 8  11  5 4 6 .13  3 4 .9 6  

(1)  Guarant eed by des ign, not t es t ed in produc t ion.  

4.25. Parameter condi tions  

Unl e ss  o th e rwi s e  s p ec i fie d , a l l va l u e s g i ve n  fo r V DD  =  V DDA  = 3 .3  V,  T A  = 2 5 ɫ.  

 

  



  GD3 2 E1 0 3 xx  Dat a s he et  

71  
 

5. Package i nf orm atio n  

5.1. LQFP100 package outl i ne di mensi ons  

Figure 5 - 1 . LQFP100 package ou t line  

 

T able 5 - 1 . LQFP100 package dim en sion s  

S ym bo l  M in  T yp  M a x  

A    1 .6 0  

A1  0 .0 5   0 .1 5  

A2  1 .3 5  1 .4 0  1 .4 5  

A3  0 .5 9  0 .6 4  0 .6 9  

D  1 5 .8 0  1 6 .0  1 6 .2 0  

D1  1 3 .9 0  1 4 .0  1 4 .1 0  

E  1 5 .8 0  1 6 .0  1 6 .2 0  

E1  1 3 .9 0  1 4 .0  1 4 .1 0  

 0 °  3 .5 °  7 °  

c  0 .1 3   0 .1 7  

c 1  0 .1 2  0 .1 3  0 .1 4  

L  0 .4 5  0 .6  0 .7 5  

L 1   1 .0 REF   
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S ym bo l  M in  T yp  M a x  

b  0 .1 8  0 .2 0  0 .2 6  

b 1  0 .1 7  0 .2 0  0 .2 3  

e B  1 5 .0 5   1 5 .3 5  

e   0 .5 0 BSC   

( O r igina l d im ens ions  are in m ill i m eter s )  

5.2. LQFP64 package outl i ne di mensi ons  

Figure 5 - 2. LQFP64 packa ge ou t line  

 

T able 5 - 2. LQFP64 packa ge dimen sion s  

S ym bo l  M in  T yp  M a x  

A    1 .6 0  

A1  0 .0 5   0 .1 5  

A2  1 .3 5  1 .4 0  1 .4 5  

A3  0 .5 9  0 .6 4  0 .6 9  

D  1 1 .8 0  1 2 .0 0  1 2 .2 0  

D1  9 .9 0  1 0 .0 0  1 0 .1 0  

E  1 1 .8 0  1 2 .0 0  1 2 .2 0  

E1  9 .9 0  1 0 .0 0  1 0 .1 0  

 0 °  3 .5 °  7 °  

c  0 .1 3   0 .1 7  
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S ym bo l  M in  T yp  M a x  

L  0 .4 5  0 .6 0  0 .7 5  

L 1   1 .0 0 REF   

b  0 .1 7  0 .2 0  0 .2 7  

e   0 .5 0 BSC   

e B  1 1 .2 5   1 1 .4 5  

( O r igina l d im ens ions  are in m ill i m eter s )  

5.3. LQFP48 package outl i ne di mensi ons  

Figure 5 - 3 . LQFP48 packa ge ou t line  

 

T able 5 - 3 . LQFP48 packa ge dimen sion s  

S ym bo l  M in  T yp  M a x  

A    1 .6 0  

A1  0 .0 5   0 .1 5  

A2  1 .3 5  1 .4 0  1 .4 5  

A3  0 .5 9  0 .6 4  0 .6 9  

b  0 .1 8   0 .2 6  

b 1  0 .1 7  0 .2 0  0 .2 3  

c  0 .1 3   0 .1 7  
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c 1  0 . 1 2  0 .1 3  0 .1 4  

D  8 .8 0  9 .0 0  9 .2 0  

D1  6 .9 0  7 .0 0  7 .1 0  

E  8 .8 0  9 .0 0  9 .2 0  

e B  8 .1 0   8 .2 5  

E1  6 .9 0  7 .0 0  7 .1 0  

e  0 .5 0 BSC  

L  0 .4 5   0 .7 5  

L 1  1 .0 0 REF  

 0   7 °  

( O r igina l d im ens ions  are in m ill i m eter s )  

5.4. QFN36 package outl i ne di mensi ons  

Figure 5 - 4. QFN36 pack a ge ou t line  
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T able 5 - 4. QFN36 pack ag e dimen sion s  

S ym bo l  M i n  T yp  M a x  

A  0 . 8  0 .8 5  0 .9 0  

A1  0 .0 0  0 .0 2  0 .0 5  

b  0 .1 8  0 .2 3  0 .3 0  

b 1  0 .1 6 REF  

c  0 .1 8  0 .2 0  0 .2 3  

D  5 .9 0  6 .0 0  6 .1 0  

D2  3 .8 0  3 .9 0  4 .0 0  

Nd  3 .9 5  4 .0 0  4 .0 5  

e  0 .5 0 BSC  

E  5 .9 0  6 .0 0  6 .1 0  

E2  3 .8 0  3 .9 0  4 .0 0  

Ne  3 .9 5  4 .0 0  4 .0 5  

L  0 .5 0  0 .5 5  0 .6 0  

L 1  0 .1 0 REF  

h  0 .3 0  0 .3 5  0 .4 0  

( O r igina l d im ens ions  are in m ill i m eter s )  

No t es: 

1. F orm ed lea d s ha ll be p la nar  wit h res pec t to o ne ano ther  wi thi n 0. 00 4 i nc hes .  

2. B oth pac k age le ngt h an d  widt h d o no t i nc lud e m old f las h a nd m etal bur r .  

5.5. T hermal  char acteri stics  

T herm al r es is tanc e is  us ed  to c har ac teri ze th e ther m al per f orm anc e of  the pac k age de vic e , 

whic h  is  r r t d  t  r  tt r Ï  F r d t r d  t r  r t  

r epr es ents  th e s tead y - s tate  tem per atur e r is e of  the c hi p j unc tio n due to th e he at dis s ipa ted  

on th e c hi p s urf ac e.  

ÏJA : T her m al r es is tanc e, j u nc tion - t o - am bient .  

ÏJB : T her m al  r es is tanc e, j u nc tion - t o - boar d .  

ÏJC : T her m al r es is tanc e, j u nc tion - t o - c as e.  

ÞJB :  T her m al c har ac teri zati on p aram eter , j unc tion - t o - b oar d .  

ÞJ T :  T her m al c har ac teri zati on p aram eter , j unc tion - t o - top  c ent er .  

ÏJA  =  ( T J  -  T A ) /P D  

ÏJB  =  ( T J   T B ) /P D  

ÏJC  =  ( T J   T C ) /P D  

W here, T J  =  J unc tio n tem per atur e.  

T A  = A m bient t em per atur e  

T B  = Boar d  tem per atur e  

T C  = Cas e tem per atur e whi c h is  m onitorin g on  pac k age s u r f ac e  

P D  = Total po wer  dis s i pat io n  

ÏJA  r e pres ents  the  r es is t an c e of  th e heat  f lo ws  f r om  the h eat ing  j unc t ion  to  am bie nt a ir.  I t  is  
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an in dic at or of  pac k age heat dis s ip ati on c ap ab il it y. Lo wer  ÏJA  c an be c o ns ider at e as  better  

overa l l th erm al per f orm ance.  ÏJA  is  gen eral l y us ed to es tim ate j unc tion  tem per atur e.  

ÏJB  is  us e d to  m eas ure the heat f lo w r es is ta nc e be t wee n the c hip  s urf ac e and  t he P CB b oar d .   

ÏJC  r epr es en ts  the t her m al r es is tanc e  b et we en th e c hi p s urf ac e  and th e pac k age top c as e.  

ÏJC  is  m ainl y us ed  t o es ti m ate the heat dis s ip ati on o f  the s ys tem  ( us ing heat s i nk  or other 

heat dis s ip ati on m ethods  o uts ide  the  de vic e  pac k age).  

T able 5 - 5 . P ack age t h er m al cha ract e risti cs (1) 

S ym bo l  Cond iti on  Pa c k a ge  Va lu e  Unit  

ÏJA  
T A  =  8 5 °C , Nat u ra l  c on ve c tio n , 2 S2 P 

PCB  

L QFP1 0 0  4 9 .1 8  

°C/W  
L QFP6 4  5 4 .5 7  

L QFP4 8  6 9 .6 4  

QFN3 6  3 6 .8 2  

ÏJ B  T A  =  2 5 °C , Col d  pl a te , 2 S2 P PCB  

L QFP1 0 0  2 2 .7 0  

°C/W  
L QFP6 4  3 5 .0 8  

L QFP4 8  4 3 .1 6  

QFN3 6  9 .7 9  

ÏJ C  T A  =  2 5 °C , Col d  pl a te , 2 S2 P PCB  

L QFP1 0 0  1 2 .5 2  

°C/W  
L QFP6 4  1 8 .11   

L QFP4 8  2 5 .3 6  

QFN3 6  1 3 .3 1  

ÞJB  
T A  =  8 5 °C , Nat u ra l  c on ve c tio n , 2 S2 P 

PCB  

L QFP1 0 0  3 2 .8 5  

°C/W  
L QFP6 4  3 5 .4 1  

L QFP4 8  4 7 .7 5  

QFN3 6  9 .8 7  

ÞJT  
T A  =  8 5 °C , Nat u ra l  c on ve c tio n , 2 S2 P 

PCB  

L QFP1 0 0  0 .5 3  

°C/W  
L QFP6 4  1 .1 0  

L QFP4 8  2 .4 5  

QFN3 6  0 .4 3  

(1)  T h erm al c harac t eris tics  are bas ed on s imulati on,  and meet JE DE C spec if ic ation.  

6. Orderi ng i nfor m atio n  

T able 6- 1 . Part orde ring  c o d e fo r GD32 E103xx dev i ces  

Orde ring  c od e  Flash (KB) Packa ge  Pa c k a ge  t ype  
Te m pe ratu re 

op e rati ng  ra ng e  

GD32 E1 0 3 T8 U6  6 4  QFN3 6  Gre e n  
In d us tri al  

- 4 0  °C to  +8 5  °C  

GD32 E1 0 3 TBU6  1 2 8  QFN3 6  Gre e n  
In d us tri al  

- 4 0  °C to  +8 5  °C  

GD32 E1 0 3 C8T6  6 4  L QFP 4 8  Gre e n  
In d us tri al  

- 4 0  °C to  +8 5  °C  

GD32 E1 0 3 CBT6  1 2 8  L QFP 4 8  Gre e n  
In d us tri al  

- 4 0  °C to  +8 5  °C  

GD32 E1 0 3 R8T6  6 4  L QFP 6 4  Gre e n  
In d us tri al  

- 4 0  °C to  +8 5  °C  
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Orde ring  c od e  Flash (KB) Packa ge  Pa c k a ge  t ype  
Te m pe ratu re 

op e rati ng  ra ng e  

GD32 E1 0 3 RBT6  1 2 8  L QFP 6 4  Gre e n  
In d us tri al  

- 4 0  °C to  +8 5  °C  

GD32 E1 0 3 V8 T6  6 4  L QFP 1 0 0  Gre e n  
In d us tri al  

- 4 0  °C to  +8 5  °C  

GD32 E1 0 3 VBT6  1 2 8  L QFP 1 0 0  Gre e n  
In d us tri al  

- 4 0  °C to  +8 5  °C  
GD32E13VBT6



  GD3 2 E1 0 3 xx  Dat a s he et  

78  
 

7. Revisio n h is tor y  

T able 7 - 1 . Revisio n  h i sto r y  

Revis io n No.  Descripti on  Date 

1 .0  In i tia l  Rel e as e  Dec .  26 , 2 01 7  

1 .1  Mo d i fy  s e c ti on  2.6 Pi n  d e fin i ti on s  O c t .  2 9 , 2 0 1 8  

1 .2  Rep a i r hi s to ry a cc um u l ati on  e rro r  Dec . 12 , 2 01 8  

1 . 3  
Mo d i fy s e c ti on  5.1 L QFP 

p a ck a g e o u tl i ne  d im e ns io n s  
Ap r. 2 2 , 2 0 19  

1 .4  Mo d i fy  s e c ti on  2.6 Pi n  d e fin i ti o n s  J u n . 2 6 , 2 0 1 9  

1 .5  

Rem o ve  re du n da n t pi n  fu nc ti on  

i n  L QFP4 8 a n d QFN36  pa ck ag e . 

Ad d  fu nc tio n al  d es c ri p tio n  o f 

PD 0  a n d  PD1 t o  th e  pa ck a g e s  

b e l o w 1 0 0 pi n .  Upd a te e l ec trica l  

c h a rac te ri s ti cs .  

Ma r .  6 ,  2 0 2 0  
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Important Notic e  

This  doc um ent  is  t he propert y of  GigaDevic e S em ic onduct or I nc .  and it s  s ubs idiaries  (t he " Com pany").  This  doc um ent ,  inc luding  any 

r d t  t   d r d  t  d t (t  r d t )   d  t   d r t  t t  r rt  w s  and 

tr t   t   R    d t r r d t  r d d  T   r r   r t  d r   and 

t reat ies and does not grant any licens e under it s pat ent s, c opyright s, t radem arks , or ot her int ellect ual propert y right s .  The nam es and 

brands  of  t hird part y ref erred t heret o (if any) are t he propert y of  t heir res pec tive owner and ref erred t o for ident if ic at ion  purpos es  only.  

The Com pany m ak es  no warrant y of  any k ind,  expres s  or im pli ed, wit h regard t o t his  doc um ent  or any P roduc t ,  inc luding,  but  not 

lim it ed t o,  t he im pli ed warrant ies  of  m erc hant abil it y and f it nes s f or a part ic ular purpos e.  The Com pany does  not ass um e any l iabil it y 

aris ing out of t he applic ation or use of any P roduct desc ribed in t his doc um ent.  A ny inf orm at i on provided in t his doc ument is provided  

only f or ref erenc e purpos es.  It  is  the res pons ibilit y of  t he us er of  t his doc um ent  t o properly des ign, program,  and t est  t he f unc t ionalit y 
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