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(8 w ) w vw LQFPIL QFP QF Net
PD8 USART3_ T i 5T| 55 i i
PD9 USART3 _R i 5T| 56 i i
PD10 USART3 _C i 5T| 57 i i
PD11 USART3 _ C] i 5T| 58 i i
USART3 _RIT ) . )
PD12 | 5T| 509 | |
TSC_G8 |
PD13 TSC_G8 _ | i 5T| 60 i i
PD14 TSC_G8 _| i 5T| 61 i i
TSC_G8 _| . )
PD15 5T| 62 | |
CRS_SYNC
PC6 TMR3 _CH1 i 5T| 63 37 i
PC7 TMR3 _CH2 i 5T| 64 38 i
PCS8 TMR3 _CHS3 i 5T| 65 39 i
PC9 TMR3 _CH4 i 5T| 66 40 i
USART1_C
TMR1_CH1
PAS EVENTOUT 5T| 67 41 29
MC O
CRS_SYNC
USART1 _T
TMR1_CH2
PA9 5T| 68 42 30
TMR15_ BK]|
TSC_G4 |
USART1_R
TMR1_CHS3
PA10 5T| 69 43 31
TMR17 _BK]|
TSC_G4 |
CAN_RX,
USART1 _C1
TMR1 _CH4
PA1l1 USB_DM 5T| 70 44 32
COMP1_OU]
TSC_G4 |
EVENTOUT
CAN_TX,
USART1 _R]
TMR1_ETR
PA1l2 USB_DH 5T|] 71 45 33
COMP2 _OU]
TSC_G4 |
EVENTOUT
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33 GPI O w
5GPl OA w
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO o] USART2_CTS TMR2_CH1_ETR TSC_G1_101 USART4_TX o} o} COMP1_OUT
PAL EVENTOUT USART2_RTS TMR2_CH2 TSC_G1_102 USART4_RX TMR15_CHI1N 0 0
PA2 TMR15_CH1 USART2_TX TMR2_CHS3 TSC_G1_103 0 0 0 COMP2_OUT
PA3 TMR15_CH2 USART2_RX TMR2_CH4 TSC_G1_104 0 0 0 0
PA4 SPI1_NSS,I2S1 WS USART2_CK o} TSC_G2_I01 TMR14_CH1 0 0 0
PAS5 SPI1_SCK,I2S1_CK CEC TMR2_CH1_ETR TSC_G2_102 0 0 0 0
PA6 | SPI1_MISO,I2S1_MCK TMR3_CH1 TMR1_BKIN TSC_G2_103 USART3_CTS TMR16_CH1 EVENTOUT COMP1_OUT
PA7 SPI1_MOSI,12S1_SD TMR3_CH2 TMR1_CHIN TSC_G2_104 TMR14_CH1 TMR17_CH1 EVENTOUT COMP2_OUT
PA8 MCO USART1_CK TMR1_CH1 EVENTOUT CRS_SYNC 0 0 0
PA9 TMR15_BKIN USART1_TX TMR1_CH2 TSC_G4_101 3 0 0 0
PA10 TMR17_BKIN USART1_RX TMR1_CHS3 TSC_G4_102 3 0 0 0
PA11l EVENTOUT USART1_CTS TMR1_CH4 TSC_G4_103 CAN_RX 8 8 COMP1_OUT
PA12 EVENTOUT USART1_RTS TMR1_ETR TSC_G4_104 CAN_TX 0 0 COMP2_OUT
PA13 SWDIO IR_OUT USB_NOE o] 0 0 0 0
PA14 SWCLK USART2_TX o] o} o} 0 0 0
PA15 SPI1_NSS,I12S1 WS USART2_RX TMR2_CH1_ETR EVENTOUT USART4_RTS 0 0 0
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6GPl OB w
AFO AF1 AF2 AF3 AF4 AF5

PBO EVENTOUT TMR3_CH3 TMR1_CH2N TSC_G3_102 USART3_CK 3
PB1 TMR14_CH1 TMR3_CH4 TMR1_CH3N TSC_G3_103 USART3_RTS 3
PB2 R} 3 3 TSC_G3_104 3 R
PB3 SPI1_SCK,I2S1_CK EVENTOUT TMR2_CH?2 TSC_G5 101 3 3
PB4 SPI1_MISO,12S1_MCK TMR3_CH1 EVENTOUT TSC_G5_|02 3 TMR17_BKIN
PB5 SPI1_MOSI,12S1_SD TMR3_CH?2 TMR16_BKIN 12C1_SMBA 3 3
PB6 USARTL_TX 12C1_SCL TMR16_CHIN TSC_G5_103 3 3
PB7 USART1_RX 12C1_SDA TMR17_CHIN TSC_G5_104 USART4_CTS 3
PB8 CEC 12C1_SCL TMR16_CH1 TSC_SYNC CAN_RX 3
PB9 IR_OUT 12C1_SDA TMR17_CH1 EVENTOUT CAN_TX SPI2_NSS,1252_ WS
PB10 CEC 12C2_SCL TMR2_CH3 TSC_SYNC USART3_TX SPI2_SCK,[2S2_CK
PB11 EVENTOUT 12C2_SDA TMR2_CH4 TSC_G6_I01 USART3_RX 3
PB12 SPI2_NSS,1252_ WS EVENTOUT TMR1_BKIN TSC_G6_I02 USART3_CK TMR15_BKIN
PB13 SPI2_SCK,[252_CK 3 TMR1_CHI1N TSC_G6_I03 USART3_CTS 12C2_SCL
PB14 | SPI2_MISO,2S2_MCK TMR15_CH1 TMR1_CH2N TSC_G6_I04 USART3_RTS 12C2_SDA
PB15 SPI2_MOSI,12S2_SD TMR15_CH?2 TMR1_CH3N TMR15_CHIN 3 3
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7GP1 OC w

8GPI OD w

AF O AF 1
PCO EVENTOUT 3

PC1 EVENTOUT 3

PC2 EVENTOUT SPI2_MI SO, | 2§
PC3 EVENTOUT SPl1 2_MOSI, |2
PC4 EVENTOUT USART3 _TX
PC5 TSC_G3_1 01 USART3 _RX
PC6 TMB _CHI1 3

PC7 TMB _CH2 3

PCS8 TMB _CH3 3

PC9 TMB _CH4 3

PC10 USART4 _TX USART3 _TX
PC11 USART4 _RX USART3 _RX
PC12 USART4 _CK USART3 _CK
PC13 3 3

PC14 3 3

PC15 3 3

AF O AF1
PDO CAN_RX SPI 2 _NSS, 125
PD1 CAN_TX SPI 2 _SCK, 12S
PD2 TMB_ETR USART3_RTS
PD3 USART2_CTS SPI 2_MI SO, 1285
PD4 USART2 _RTS SPI 2_MOSI, |2
PD5 USART2 _TX -
PD6 USART2 _RX -
PD7 USART2 _CK -
PD8 USART3 _TX -
PD9 USART3 _RX -
PD10 USART3 _CK -
PD11 USART3 _CTS -
PD12 USART3_RTS TSC_G8_1 01
PD13 - TSC_G8 _1 02
PD14 - TSC_G8_1 03
PD15 CRS_SYNC TSC_G8_1 04
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AF

PFO CRS_SYNC

PF1 -

PF2 EVENTOUT

PF3 EVENTOUT

PF6 -

PF9 TMRS5_ CH1

PF10 TMRS5_ CH2

9GP OE w
AFO AF1
PEO TMR6 CHI1 EVENTOUT
PE1 TMR7 CH1 EVENTOUT
PE2 TMB_ETR TSC_G7_101
PE3 TMB_CH1 TSC_G7_102
PE4 TMR _CH2 TSC_G7_103
PES5 TMR _CH3 TSC_G7_1 04
PE®G TMR _CH4 -
PE7 TMR_ETR -
PES TMR _CHIN -
PE9 TMR _CH1 -
PEL1O TMR _CH2N -
PE11 TMR _CH2 -
PE12 TMR _CH3N SPI'1_NSS,12S
PE13 TMR _CH3 SPI'1_SCK, 1285
PE14 TMR _CH4 SPI1_MI SO, | 2§
PEL15 TMR _BKI N SPI1_MOSI, |2
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4.1.1
5
Cortex- M@
(Fmax48vViHy
SWD
[nvic] | scB| [ sTK]|
——> Flash
@ AN ﬁ
Flash ~— GPIOs|
L—> % (AP SRAMG6EKB
DMA <
[aa]
RCC = TSC
2\
AHB to APB MR 213767
CRC =1 bridge. k| /1415 16/17
NV
[ pbac k==, USART 2/ 3/4
[ Ccec f=—=g—=—= r2cvz |
SYSCRGOMF USB
——{USBCAN SRAM
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4.1.2 o
1IAPM32F072x)8/ xB

!

n 0 x 0 000000 O 9 v

n 0 x 0 000020 O G

n 0 x 0 800000 O h OV

n 0 x 0 800020 O G

0 OX1FE&O0O Bobaadader
n 0x1FF&00

9 0x1FFE0O0 G
SRAM 0 x 2 000000 O SRAM

G} 0 x 2 040000 O G
APB 0 x 4 000000 O TMR2
APB 0 x 4 000400 0 TMR3
APB 0 x 4 000800 O G
APB 0 x 4 010000 O TMR6
APB 0 x 4 010400 0 TMR7
APB 0 x 4 010800 0 G
APB 0 x 4 020000 0 TMR14
APB 0 x 4 020400 0 G
APB 0 x 4 020800 0 RTC
APB 0 x 4 0200 0 WWD T
APB 0 x 4 030000 O | WD T
APB 0 x 4 030400 0 G
APB 0 x 4 030800 0 SPIU22S?2
APB 0 x 4 0300 0 G
APB 0 x 4 040400 0 USART?2
APB 0 x 4 040800 0 USARTS3
APB 0 x 4 040®0 0 USARTA4
APB 0 x 4 050000 0 G
APB 0 x 4 050400 0 I 2C1
APB 0 x 4 050800 0 |l 2C2
APB 0 x 4 050®0 0 UusB
APB 0 x 4 060000 O USB/ CANSRAM
APB 0 x 4 060400 0 CAN
APB 0 x 4 060800 0 G
APB 0 x 4 0600 0 CRS
APB 0 x 4 070000 O PMU
APB 0 x 4 070400 0 DAC
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APB 0 x 4 070800 0 CEC
APB 0 x 4 0700 0 G
APB 0 x 4 080000 O G
APB 0 x 4 000010 O SYSCFG+COMP
APB 0 x 4 000410 0 EI NT
APB 0 x 4 000810 0 G
APB 0 x 4 020410 0 ADC
APB 0 x 4 020810 0 G
APB 0 x 4 020C10 0 TMR1
APB 0 x 4 030010 0 SPI1/12s1
APB 0 x 4 030410 0 G
APB 0 x 4 030810 0 USART1
APB 0 x 4 030C10 O G
APB 0 x 4 040010 0 TMR15
APB 0 x 4 040410 0 TMR16
APB 0 x 4 040810 0 TMR17
APB 0 x 4 040CL0 O G
APB 0 x 4 050810 0 DBGMCU
APB 0 x 4 050C10 0 G

d 0 x 4 080010 O ¢
AHB1 0 x 4 000020 O DMA
AHB1 0 x 4 000420 0 G
AHB1 0 x 4 010020 O RCM
AHB1 0 x 4 010420 0 G
AHB1 0 x 4 020020 0 Fl a soh
AHB1 0 x 4 020420 0 G
AHB1 0 x 4 030020 0 CRC
AHB1 0 x 4 030420 0 G
AHB1 0 x 4 040020 O TSC

d 0 x 4 040420 0 G
AHB?2 0 x 4 800000 0 GPIl OA
AHB?2 0 x 4 800400 0 GPI OB
AHB?2 0 x 4 800800 0 GPI OC
AHB?2 0 x 4 8000 0 GPI OD
AHB?2 0 x 4 810000 0 GPI OE
AHB?2 0 x 4 810400 0 GPI OF

] 0 x 4 810800 0 G

D 0x EOB®1O0 STK
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t BootLoader
tp SRAM"
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& [ nd T A
432 T ' L (EINT)
T /He L 3 Y@ ’ aT |/
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48MHz
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PLL | PLLCLK S A
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/16
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t A S d
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%o p 0a » 0’ i a a
N ! a Wl '
v DMA
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p 2e 123 DACT @ DAC Weae ¥ v w 8B 31>

ap o

” DMAV ~ 2 ’

www. geehy. com P a o3&



Lap
4.10.6
P 2 [ pl a 1a a
) TG | AAC ¥ a
VrRer Mrp O 1/ 41/ 23r4" T -
s| édesp op MCW
4.10.7 D L
p D L '_l"_ v 7
Ty 7 - L 00
3 GPI O w Now 8
Wa GP 1O 2 4 D At ¢
0 G D Neo
. o p
G1 TSC_G1_1 01 PAO
Gl TSC_G1_102 PA1l
G1 TSC_G1_1 03 PA2
Gl TSC_G1 _ | O4 PA3
o)
G2 TSC_G2 _1 01 PA4
G2 TSC_G2 _1 02 PAS
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G3 TSC_G3_101 PC5
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d
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G5 TSC_G5 |1 02 PB4
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G8 TSC_G8 103 PD14
G8 TSC_G8 _| 0O4 PD15
21 T\Ne ~ D
D
APM32F07APM32F07APM32FO0 7
G1l 3 3 3
G2 3 3 3
G3 3 3 2
G4 3 3 3
G5 3 3 3
G6 3 3 3
G7 3 0 0
G8 3 0 0
D 24 18 17
4.1
p le 16 TMRadle 33 T MR25e 1 &
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w

la o ala A
" A
D i Cyow o v W
@’ T " o6 b 3 A
i 7
22
TMR1
9 .
1 oHY T~ N
1 ~HT -
3 ¢ -
1 ° € -
Ne 168
D MAv
M T e PWM ¥ w
23
TMR2 TMR3 TMR14 TMR15 TMR1| TMR1
5 4 |
) 1 4 ~H” 3 '
! b - 1 A ~H”
. 1 .
1 ¢ - -
4 : € -
1 - € 1 ¢
No 32 168 16 168 18
D MAv b
M7 g
PWM ¥ b b b
w
24
T MR/67
Ne 168
D MAwv
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M- € PWM ¥ w b
25 0
Ne Neo R
y 1~286 .
138 n LI RC B H"
1 WDT K
0 . A P BNe BH™ T H
78 7 -
~ WWDT -
26
No 28
HCLKHCLK/ 8
D MAv b
M- € PWM ¥ w b
4.12 " RTC
p le RTT LXH" ~ ~ 0S323a0832_ O3
TAMP™~ H” " RTC_TAMPAALRG 3 ~H”
" RTC_REBL&N ¥ Ho ¥ " RTC_TSeH" ¥
RTC_OUT %oH™ F H™  ¥~A
- 32.768kHz a alLl REBIXTI/A32
i Aw 7 a4 aNe a " 12 24 “a a
a a A w © T F H” a =~ Lvw
A H® tvw A %o - ) éa
M a éa &~ " RTC %Wk
STy H (5060Hz) A A
413 CRC 1 “H
p 1le CRC (o) ~ i'"H "™ CRC~" ©b8Bale
Ba3a® A
414 DMA
p le DMA 7 DMA ~ «a @« DMA ~p W
1: "H 1e DMA ~ DMA ~ DMA ‘' AD@

SPI AaU3ART1/a2/23Ca4r MRa T MRa T MBRa T MBa T MRa
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TMRATMRA&TMRA" 4 DMA ne -~ r o r
¢ a o f a ¢ U L D ~ (O ° FIl asShRAM
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5.1 15
40 ( ) ¥ Vs A
51.1 \; \Y;
$ - ao TA: 2|\’$|7l ao e A‘l
v’ © at A A
@ Y T T A 0 (
- * 5,7 ’ ” T - - U i
vPvizzO % ( ©@3F) | v A
512 1T v
T G Ta= 2Ma Vo=VbopiI 8¥pop&3 . 3V~
G A
513 1
# T by 7 il G A
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7
MCU
VBAT
— Veat 5 LSE RTG
— s
Vss:|
VDD ~
8 Vool |\poa | i
T T 2 =
10mi1001i10m£L- 7I'J_ % 1
J" Flashj
= SRAw
1/10
\bpia N
T E \bbia ni 1
10m£|_ 4.7 ﬂ_ % “
RC 1
VDDA
N \bo VSSA:'_
4
10 4.7 E Veer ADE DAC Vier i
5.1.5
8 a )
:I MCU
c=50p
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5.2 b ol
27 b b
- a P v v {8
fHCLK P AHB - - 48
MHz
frcLk p APB - - 48
Vbbb % D 4 - 2 3.6 V
v y
VbbI02 10 4 ! oo 1.65 3.6 V
L
b 4 36
V| .
g a ADCa DAC ~ bp
VbbA T Vppab ¢ Vbp Vv
2.4 3.6
“ a ADCa DAC ~
VBAT M M b 4 - 1.65 3.6 Vv
STD RSTI/O -0.3 Vpblox+0.3
STDA I/O -0.3 Vppa+0.3
VIN 1o - 1 V
5T 5Tfl/O -0.3 55
Boot0 0 55
5.3 \Y;
D‘:::’ V v - W ) A 7
¥ i " bG p o w A
531
28
- v 4B
TstG o i 65~+150 N
T 150 N
53.2 4
(Vo ¥) (¥s ¥s) [ oo
st A
29 1
B} \' \" i B
VpD-Vss ht 4 (Vbp) -0.3 4.0
VppA-Vssa 1" Vppa~ -0.3 4.0 V
VpD102-Vss /1O 4 -0.3 4.0
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) v v 18
VBAT-Vss M 4 -0.3 4.0
Vbb-VDDA Vbp>Vppa "H 4 - 0.4

5T 5Tf oA Vss-0.3 | Vppiox+4.0
STDA - 1 Vss-0.3 4.0

VIN
Boot0 0 Vpp+4.0
Ky 11T f A Vss-0.3 4.0
| op¥x bt H A - 50
mV
[Vssx-Vss| b H 4 - 50
533 ESD
3CESD
~ & ) v {8
VESD( HBM A(¢ r ) Ta= 2 B 2000
V
VEsSD(CDM 4 (H ) Ta= +5N 500
' b Y A
534
31
LU Ta=+25¢ /105N A
' b T T A
54 3+ O
541 FI| ash
32FI1 ash
- & ) v i v v i B
Ta=-
tprog 16 B 40"‘105Nv - 36 - és
Vpp=2.0~3.6V
TA:_
tERASE (2KB) 40~105N~ - 3 - ms
Vpp=2.0~3.6V
Ta=25N"
tME - 6.4 - ms
Vpp=3.3V
Vprog 4 Ta=-40~105N 2 - 3.6 Vv
NRrw Q Ta=25N - 10K - cycles
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' T ¥ b T A
9.5
551
] ap
T a ( a a Y N A
3HXT4~32MHzZ
“ a ) v T v v y B
fosc_IN - 4 8 32 MHz
Re i - - 200 - k q
Vpp=3.3V,
Ipp HXT op - 0.5 - mA
CL=10pF@8MHz
tsuHXT) ) VbD - 2 - ms
' T F b T A
r * Y
T a ( a a Y YN A
34 XT (fLXT=32.768KHz)
“ a D v T v v i B
IbD LXT h V4 - - 1.6 e A
tsuxn® ) VbDIox - 2 - s
. T F b T A
1" tsuxr) ° T pa LXT N ( 32. 768KHz '
@ v a Wa % [ - - ro b b b A
55.2 p
p " HI RRC
38| RC
- & ) v | T v v |18
fHire - - 8 - MHz
Vpp=3.3V'
-1 - 1 %
A Ta=-25N
ACCHIRC HIRC
%0 Vpp=2-3.6V
-2.8 - 3.8 %
Ta=-40~105N
B Vpp=3.3V
tsuHire) | HIRC 1 - 2 £s
Ta=-40~105N
IDDA(HIRC) HIRC w - - 80 100 eA
I VAl T % i T F b T A
Page

www. geehy. com



Geehy

SEMICONDUCTOR

36H!I RC14
g a P v [T v v |18
fHIRC14 - - 14 - MHz
Vpp=3.3V
-1 - 1 %
A Ta=-25N @
AccHIRC14 HIRC14
%0 | Vpp=2-3.6V
-4.2 - 51 %
Ta=-40~105N
HIRC14 B Vpp=3.3V
{SU(HIRC14) 1 - 2 €S
Ta=-40~105N
IDDA(HIRC14) HIRC14 w - - 100 150 eA
R YT % T T ¥F b T A
3™MHIlI RC438
” a ) v | T v v | 1B
fHIRC48 - - 48 - MHz
Vpp=3.3V
°b -1 - 1 %
A Ta=-25N (D
AccHircas | HIRCA48
%0 | Vpp=2-3.6V
-4.9 - 4.7 %
Ta=-40~105N
HIRC48 . Vpp=3.3V'
{SU(HIRC48) - - 6 €S
Ta=-40~105N
IDDA(HIRC48) HIRC48 w - - 312 350 eA
S VAR T % T F b T A
Y p " LI RRC
381 RC
g a v [T v v |18
fLIRC " Vpp=2-3.6V Ta=-40~105N"~ 30 40 50 KHz
LIRC .
tsu(LIRC) R . - - 85 s
Vpp=3.3V' Ta=-40~105N
IDD(LIRC) LIRC w - 0.75 1.2 €A
' w T OF b T A
553 PLL
3PLL
v v
” a Y B
v T v v
PLL ~ 1 8.0 24 MHz
fPLL_IN
PLL ~ \l 40 - 60 %
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. v
g a n iy B
' T v '
PLLO F
feLL_our (Vbp=3.3V' Ta=-40~105N ~ 10 8 Mz
tLock PLL - 200 és
' T F b T A
5.6
56.1 P B L
4 @ B L
g a B v T v v |18
" 1.87 1.90 1.94 \Y
Vporpor™Y / v
A 1.91 1.94 1.97 \Y
VPDRhyst PDR . - 40 - mv
TRSTTEMPO - 0.80 1.14 1.89 ms
' w T F b T A
" 1" PDR Vbpo Vbbk TG Y POR Vb A
41 A
- a D v v v {8
PLS[2:0]=0004: ¥ ) 2.16 2.20 2.24 Y,
PLS[2:0]=000 (4 ) 2.06 2.10 2.14 \Y
PLS[2:0]=001%: ¥ ) 2.25 2.30 2.36 \Y
PLS[2:0]=001 (A ) 2.14 2.20 2.25 v
PLS[2:0]=0104: 1 ) 2.37 2.40 2.44 Y,
PLS[2:0]=010 (W ) 2.26 2.30 2.33 Y,
- A PLS[2:0]=011%: 1 ) 2.46 2.50 2.54 Y
VpvD PLS[2:0]=011 (1 ) 2.36 2.40 2.43 Y
PLS[2:0]=1004: 1 ) 2.57 2.60 2.62 V
PLS[2:0]=100 (/] ) 2.46 2.50 2.51 \%
PLS[2:0]=101: 1 ) 2.61 2.70 2.79 Y
PLS[2:0]=101 (4 ) 2.52 2.60 2.68 Y
PLS[2:0]=110(: 1 ) 2.74 2.80 2.87 Y
PLS[2:0]=110 (1] ) 2.62 2.70 2.76 \%
PLS[2:0]=1114: 1 ) 2.81 2.90 2.99 \Y
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g a P v T v v i B
PLS[2:0]=111 (1 ) 2.71 2.80 2.89 Y
VPVDhyst PVD - - 100 - mV
' T F b T A
57 w
571 w
ST Coremark W KeilV5 Y 1 n. wl3 ol
A
t 2 11O " [ Ve Vop  Vss(
YA
"y : " A
~ 4" Flash freik ‘
0~24MHZ Oa N
24~48MHZ 1la A
"~ 5 5 bw g °~ B Ne H |F
A
T 6 frcik=fucLkA
57.2
4 2 FI ash w
a ) fucLk| TA= 28" Vbo=3. 3 TaA=1 N5 Vpr= 3. ¢
Ippk )| Ip mMA Ippk &) | Ipd mA
48MH 102. 12.1| 118.9 14.1
32MH 71.6| 8.32 86.7 8.98
HXT byflass 24MHl 58. 1| 6.59 73.2| 7.29
8MHZ 3.48 2.42 13.0 3.00
1MHZz 3.46 0.60 12.7 0.82
48MH 102. 7.46/ 118.9 7.91
32MH 71.5 5.10/ 86.7 5.80
w
HXT by(§¥ss 24MHl 58.2| 4.20 73.0| 4.63
8MHZ 3.48 1.65 12.9 2.10
IMHz| 3.47 0.51] 12.7 0.68
Hl RC 438 48MHl 311. 12.4| 329.39 13.2
HI RC4'8 48MH 311. 7.39 329.9 7.88
HI RE)q 48MHl 162. 12.1| 18751 14.0
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32MH 132. 8.25 154.9 8.83
24MH 118. 6.45 141.(¢ 7.14
8MHzZz 64.5 2.39 79.4| 2.81
48MH 162. 7.41] 187.4 7.85
32MH 132. 5.12| 154.4 5.86
HI RE)”
24MH 118. 4.16/ 141.Q0Q 4.90
8MHZ 64.5 1.61 79.4| 1.92
S T ¥F b YT A
a W 8MHz facLx8 MHZ PL'L 7 PLA
43 SRAN -~ w
T oy(1) v (1)
a ) fucLk| TA= 28" Vp=3. 3 Ta=1 N5 Vp= 3. ¢
lIbpA A)| Ibpd mA lIbpAk A) | Iopd mA
48MHl 102. 9.89 119.1 13. 4
32MH 71.6| 6.77 86.7| 7.19
HXT by f&ass 24MHl 58.0/ 5.19 72.6| 5.50
8MHZz 3.48 1.99 12.9| 2.28
1MHZ 3.46 0.55 12.7| 0.74
48MHl 102. 5.16/ 119.4 5. 48
32MH 71.6| 3.61] 86.7| 3.91
HXT by(f¥ss 24MH 58.0/ 2.81 72.7| 3.11
8MHZ 3.47 1.19 12.7| 1.37
IMHz| 3.46 0.45 12.8| 0.64
w HI RC 488 48MHl 311. 10.1| 3299 10.7
HI RC4°8 48MH 311. 5.13 329.4 5.53
48MH 162. 9.91| 187.93 13.3
32MH 132. 6.77 154.9 7.20
HI RE)q
24MH 118. 5.20 140.4 5.48
8MHZ 64.5 2.01 79.4| 2.23
48MH 162. 5.12| 187.93 5 49
32MH 132. 3.58/ 154.7 3.87
HI RE)”
24MH 118. 2.79 140.4¢ 3.08
8MHZ 64.5 1.19 79.4| 1.38
S TF b UT A
S W 8MHz fycLx8 MHZ PL'L 7 PLA
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44 SRAMFI aBh - v w
T oy (D) v (1)

& ) fucLk| TA= 2" Vo3 . § Ta=1 N5 Vp= 3. ¢
lIbppA A)| Ibpd mA IbppA A) | Ipd mA
48MH 102. 6.91 119.1 7.14
32MHl 71.6| 4.67 86.7| 4.83
HXT by f&ass 24MHl 58.0| 3.54 72.8| 3.71
8MHzZ 3.47 1.21] 12.9 1.31
1MHZ 3.47 0.17/ 12.8| 0.26
48MH 102. 1.49/ 119.1 1.62
32MHl 71.6| 1.03 86.6 1.15
HXT by(f¥ss 24MHl 58.0/ 0.81 72.6| 0.93
8MHZz 3.46 0.29 12.8| 0.39
IMHz| 3.46 0.05 12.8| 0.16
w Hl RC4a8 48MH 311. 7.08 329.4 7.58
HlI RC4'8 48MH 311. 1.42 329.4 1.58
48MH 162. 6.93 187.9 7.009
32MHl 132. 4.68 154.94 4.81

HI RE)q
24MHl 118. 3.55 140.7 3.67
8MHz 64.5 1.24 79.4| 1.34
48MH 162. 1.46| 187.9 1.57
32MHl 132. 1.01| 154.4 1.12

HI RE)”
24MHl 118. 0.78 140.4 0.88
8MHZz 64.5 0.28 79.3| 0.38

1, T F b YT A
o W 8MHz fycLx8 MHZ PL'L ¢t PLA
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457 a w
T v® (Ta=219) v (V) (W= 3BYV)
a ) Vor=2. 0 Vp =3 .V3 Vp = 38V Ta=8 Bl Ta= 1 (N5 1B
Ibba Ibp Ibba IpD Ibpa IpD Ibpba| IbD Ibpa Ibp
1 G -
. 2.5/20. 3.7 22.2 4.1%7 22.9 10.|(62.4{12.1(11009
G
W 1 GY W -
Vbpa . 2.5 6.5| 3.7 8.25 4.14 8.9310.(44.|12. 88. §
monitor.i G
LI RC I WDGe 2.6 1.8|] 3.9 3.81 4.424 4.5410.|17.{12.|30. 4
w LI RC | WDGa”~ 2.3 1.6 3.4 3.40 3.8 4.09 9.517.1{12. 29. 1
cA
4 G N
. 1.4(20. 2.2 22.3 2.5 23.0/ 8.961.1]10.{1009.
G
w 1 GY W -
VbbaA . 1.4 6.5 2.2 8.26/ 2.5 8.93 8.842.1{{10. 89. 2
monitori G
LI RC I WDGoe 1.6| 1.8 2.4 3.81 2.84 4.54 8. 417. 10. 30. 7
w LI RC | WDGg ~ 1.3| 1.6 1.9 3.40 2.2 4.14 7.817. 10. 29 . 1
B T F b T A
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y

4 Vg aww
T v(B)TA=218 v (tvgar3. 6V
g b3} 1B
VBarl. 6| VeBaT1l. { VBAF 2. 4 VBaFT 3. 3 Ta=2M8 Ta=65N | Ta= 8N | Ta= 1 (N5
LXaRTC e
LXT B z 0.75 0.80 1.11 1.86 3.35 6. 07 9.00 12.1
LXDRV[1:0] =0 )
Ibp_vB é A
LXBRTC ¢
LXT N z 1.12 1.21 1.61 .39 4. 03 6. 72 9.640 12.8
LXDRV[1:0] =1
crr T F b YT A
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HXT Bypaltssw

1M fecixfictx 1 M
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SEMICONDUCTOR

w4 A
47 w
a T v(Pa=28" Vpx3.3 V8B
Bus Matr 3.47
CRC 0.86
D MA 4.74
FLASH 8.94
GPI OA 4.39
GPI OB 4.58
GPIl OC 1.05
GPI OD 1.05
GPI OE 1.08
GPI OF 0.75
SRAM 0.47
TSC 211
ALL _AHB 28.95
APB_Bri 1.34
w cA
ADC 2.66
CAN 5.75
CEC 0.83
CRS 0.66
DAC 2.30
DEBUG 0.30
| 2C1 1.99
| 2C2 2.22
P MU 0.68
SPI 1 4.27
SPI 2 4.14
SYSCFG 0.93
TMR 7.07
TMR 7.19
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a T v(Pa=28" Vpx3.3 V8B
T MR 5.47
TMR 1.34
T MR 1.36
TMR 4 2.65
T MR 5 4.28
T MR 6 3.26
TMR 7 3.43
USART1 9.41
USART?2 9.05
USARTS3 2.77
USARTA4 2.82
USB 48.58
WWD G 0.82
ALL_APB 127.91
58 Y w
vow C Hup W D T
T Vo VoA
48 w
T v @ (Ta=25N)
~ a ) v@D [ 48
2V 3.3V 3.6V
twusLeep | C - 4SYSCLK cycles -
X G 3.12 2.72 2.65 3.30
twustop | [ A €
GY w 5.63 4.00 3.82 6.15
twusTpBy | - 80.83 38.17 34.74 120.54
A TOF T A
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59 |/
49 (F=40-100%, ¥=2~3. 6V)
P = . |
a b v L v v 8
STD STRI / O - - 0.3 0. 0
Ty
Vi L y 5T 5T/ O - - 0. 4Bb1VoQ . 4 V
Boo ® | / O - - 0. 3pWixo
STD STB |/ O| 0. 44Ww3 0. 3 - -
V| H A 5T 5Tf I/ O 0. 5PV ixad 0. 2 - - \%
Boot O I/ O 0. 7DV ixo - }
STD STB |/ O - 200 -
Vhys| « mV
v 5T 5Tf I/ O - 100 -
WSTB5T
5Tf I/ OTTa - - +0. 1
5 VSBVIWYDDI Ox
Il kg WsTH L & A
Vbopi Ui N Vppa
5T 5Tf I/ O
. . - - 10
Vool B N5V
Rp U V| N \é S 2 5 4 O 5 5 kB
7
Rp D VI R WDI Ox 25 40 55 ki3
50 ( 7= 21%)
SPEED[1:0] - a >} v v | {8
fmax(IO)out - 2 MHz
= C=50pF,
10(2MHz) ti1o)out ¥ v W - 120
Vpplox=2~3.6V ns
tr(10)out R = - 120
fmax(IO)out b 10 MHz
N CL=50pF,
01(10MHz) tf(10)out Ed v 7 - 25
Vppiox=2~3.6V ns
tr(10)out FV B - 25
fmax(IO)out - 30 MHz
= CL=30pF,
11(50MHz) tigo)out F v " - 8
Vpp=2.7~3.6V ns
tr(10)out R A - 8
fmax(10)out CL=50pF - 2 MHz
FM+ = 3
tioyout FU Vopioxt 2V - 11 ns
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SPEED[1:0] . & ) v v | 18
tr(10)out AN - 33
fmax(10)out - 0.5 MHz
y CL=50pF
FM+ tio)out FU - 14
Vppiox<2V ns
tro)out A - 43
11~ ¥F° H
9% 10%
|
|
|
|
. | I f
: tr(i0)out I traojour - :
e T >
(trtty) 7 (2T, 314 I 45-55€
€ 50pf |
51 % ° ( A=21%)
- a ) v v 18
VoL 110 FVY 1 llio|=8mA, - 0.4
VoH I/0 ¥ A Vppioxt 2.7V VDDIox-0.4 -
\Y%
VoL I/1O FY 1 ||IO|:20mA, - 1.3
VoH I/10 Ed 4 Vopioxtl 2.7V Vpbiox-1.3 -
' T ¥ F b T A
510 NRST
NRST o CMOS -~ vWe K IF Rp A
52NRST T Ta=-40~INO =2 ~3" 6V
“ a ) v T v v Y B
VIL(NRST) NRST ~ v q - - - 0.3Vpp+0.07
Vv
VIH(NRST) NRST ~ 4 - 0.445Vpp+0.398 - -
NRST 0 A
Vhys(NRST) - - 200 - mv
Rpu VIN=Vss 25 40 55 k q
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5.11 H o
5111 1 2 Co
. %o S m' 100kbit/s
. " Fm 400kbit/ s
, ~ Fm¥ 1Mbit/ s
53 2 Go (=218, ¥=3.3V)
. %o 12C 12C 12C q
V' V' \') V' \') v
tw(scLL) SCL \ 4.84 - 1.21 - 0.52 -
es
fw(SCLH) scL 5.09 - 1.14 - 0.46 -
tsu(spa) SDA 4400 - 860 - 300 -
th(spbA) SDA G 0 210 0 252 0 145
£ /
SPA | spa sclt A - 1000 - 300 - 300 | NS
tr(scL)
1 o
SPAY 1 spa scL i : 9.86 - 8.12 - 4
ti(scL)
th(sTA) p G 4.96 - 0.68 0.33 -
) £s
tsu(sTA) 4.9 - 0.87 - 0.54 -
tsu(sTO) A ) 4.50 - 1.21 - 0.54 - €s
A ) )
tw(STO:STA) ( ) 4.67 - 1.37 - 0.77 - €S
T ¥ b YT A
12
VDD VDD
=
4.7Ka =476 =
SDA
12C APIBRF072
SCL
N I /
*/ 4 ! o sy STAN—,«
|
(P ) el
I T | T - -
tf(STA . >t tr(SDA ’:—:< tsu(SDA: |t Su(STASTQ
"_" thsTh TR L e oy ,
W SCKLI A |
scL S e
Il |
| | 1 11 |
Lwscrjr—s | tf(sc”'!"‘ e ti(sc *:—'H tsucsto
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' 6 CMOS ' 0.38% 0. BdA
5112 SPlo
54 P (A=2%, ¥y=3. 3V)
” a >} v v {8
f h - 18
SCK SP Mz
L/te(sck) C - 18
t o
A R * C=15pF - 6 ns
tf(sck)
tsu(Nss) NSS L 4TpcLk - ns
th(NSS) NSS G C 2Tpck + 10 - ns
f h T =36MHZ
HESCKH) SCK v Ptk 54 57 ns
tw(scKL) Ne =4
tsu(mI) o h 12 -
ns
tsu(s) C 20 -
h 34 -
1 _
h(MI) - & s
th(si) L 22 -
ta(so) ¥ L ” fpcLk=20MHz - 17 ns
tdis(s0) ¥ L - 18 ns
tv(so) ¥ L (a H ) - 16 ns
tv(mo) ¥ h @ Ho) - 6 ns
th(so) ) C (a H ) 11.5 -
¥G ns
th(Mo) h (a H ) 2 -
' Fbp U7 A
13 PI oL CPHA=

=

T"TS; o | ’H‘fiﬁigﬁ tws(soi
msos 1/ e ><.L g 61 >< 8 .. >7
tsu5|;>;_,J:._ ‘_—:—
>Q :i f f §>< i 6 >< i our >(
MOSI fi L o Ai ---
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SEMICONDUCTOR

14 1 SPI ot CPHA=
NSS{ \ /
+ . -0 I:
I | | iy | i |
tsynss | }
CPHAL | % m_ ' N s
CPO | Evescrp :‘—’: | | | | L |
CPHAL twsc ) | | _ | |l |
CPOEL % I % [
ScKf | ) \ | | o |
| | I | | | r(SCK|
I I B | Tt
—>'t—:<— : | t‘(so: thisgl I Hsex tais(sg!
MISO & | %S9, : : — - :
S e D T T,
A —— ' !
:<—t susn—’! thsi) ‘:
. __
N O D G
J
MOSI fj
' 6 CMOS ' 0.38% 0. BdA
15PI dh
NSS fi |‘—t c(sc;—>|
mw W N__ )/ N\ __
CPOH) | | | |
PHA) | —
CPOH | I N /S
SCK i I'N\ A (AN )I I

CPCHD ¥ | I I
S | | - J
SCK fi I twsci | U
tr(sck
| t le——— g n R
! SllMI)% WsCK. | o : te(scx
. - _
tremy | I
i - I
MOSI & X g | 2 61 (Y g u: ><
tumg, thup

: G CMOS " 0.3y 0. Bdh

212 ADC

5121 p @ A

55 a A

- & ) v i v v {8

VREFINT p & A -40N <Ta<+105N 1.19 1.23 1.27 Y,
ADC_IN17 |

tSTART . - - - 10 €s
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SEMICONDUCTOR

g a D v T v v {8
Fp
Tsfvrefint ~ ADC - 4 - - €S
y p
YVREFINT Vppa=3.3V - - 25 mvV
' b U7 A
5122 12 ADC
5612it ADC
- a ) v T v v \ B
VbDA t 4 - 2. 4 - 3.6 \%
Vbpx 3.3V
IbpA A D Qv fape 4 MH z - 1 - mA
=1 .bfapc
fabc ADC - 0.6 - 14 MH z
Capc | P G - - 8 - pF
Rabpc - - - 1000 q
ts fabe 1 4 MH z 0.10 - 17. 1 es
Tconv fape 14 MHzb,i1t2 1 - 18 €s
' Fb T A
5712i t ADC
- a T v v i B
| | 3.19 4
| & z fPcLx48M, | 1 98| 2 7
f 18,
| & ADE 3 3.2 | LsB
Vbpx 2 .-8V6
| ﬁ Neo TA:_4(N__ 1 0’\15 0. 7 1. 4
| 8 Ne 1. 4 1. 6
‘ Fbp U7 A
513 DAC
a
s DNL Ne H @ N H 1LSB
.1 NLNe 0 i vbo Of We 4095
H V H
58AC
al a D 1 \ 1B
VbbA 4 - 2.4 - 3.6 vV
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SEMICONDUCTOR

y

o a D v |T v v i B
I - b Vssa 5 - -
RLoAD k q
I " b Vppa - - -
Il T DAC OUT Vss
Ro ¥ - - 15 kq
H 1. 5Mq
I *  DAC_OUT
CLoAD - - 50 pF
I - Vppa=3.6V
128~ 7 (OXOEO)
. 0.2 - VbpA-0.2 \Y
(OXFIC)Y i Vppa=2.4V
DAC_OUT ¥ (0x155) (OXEAB)
DAC_OUT —
A I T Vppa=3.6V
128~ (OXOEO)
v - 0.5 VbpA-1LSB mV
(OXF1C)y 1 VDDA=2.4V
(0x155) (OXEAB)
. T 9
- - 295 UA
DAC ¢ (0x800)
IDDA —
w a9
340
(OXF1C)
DNL No 128 DAC - - +2 LSB
INL Ne 128 DAC - - +4 LSB
Offset Z Vppa=3.6 128 DAC - - +10 LSB
Gain error 128 DAC - - +0.4 %
' LT EFE b TT A
514
59
- v T
a 5} i\ B
Vi Vi Vi
Vbpa - VDD - 3.6 V
Vi N - - 0 - Vbpa| -
Y w - 2 7
Y w - 0.7 2.1 es
i .
t w - 0.3 1. 2
° 100 mwp !
VppA 2. 7V - 90 180
n ns
Vbopa 2. 7V - 1100 300
VOFFSET z - - +4 | 10| mv
' . T EFE b TT A
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16 QFP10O0

H
L QF P10 OH

6
6.1

INYId FOV9
=] 3Svg GZ'0
o
o~N
E I 2 g
o =
[13] %= c DN aE =
= y =) o
2| s 8 & -
o I
ARRARRARAAARARARARAAARAAD gl< 5
g2

i

& | OFT]
| |
|

PCE A

H REF.
(4X)

4 |ddd® [c|A-B|D

Vb A

‘434 0601

PCE A

[ Vss

m

(0]

Cc

SEATING
PLANE
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Geehy

SEMICONDUCTOR

S/ SYM DI MENDI ONS REMARKS

1 A MAX. 1.60 OVERALL HEI GHT

2 Al 0.1N0.05 STANDOFF

3 A2 1.40RN0.05 PKG THI CKNESS

4 D 16.00RN0. 2 ¢ LEAD TIP TO T

5 D1 14.00RN0. 1¢ PKG LENGTH

6 E 16.00RN0. 2 LEAD TIP TO T

7 E1l 14.00RN0. 1¢ PKG WDTH

8 L 0.60N0.15 FOOT LENGTH

9 L1 1.00 REF LEAD LENGTH

10 T 0.15 LEAD THI CKNESS

11 T1 0.127R0.0] LEAD BASE METAL TH

12 a O£ ~ L FOOT ANGLE

13 b 0.22RKN0.02 LEAD WI DTH

14 b1 0.20RN0.03 LEAD BASE METAL

15 e 0.50 BASE LEAD PI TCH

16 H( REF. (12.00) CUM. LEAD PITC

17 aaa 0.2 PROFILE OF LEAD

18 bbb 0.2 PROFILE OF MOLD S

19 ccec 0.08 FOOT COPLANARIT

20 ddd 0.08 FOOT POSI Tl ON
. ” A
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18 QFP1-A0O0

14 x 14mm

14 x l1l4nmnyout
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SEMICONDUCTOR

62 LQFP64H

19 QFP6 4
D
D1
_3.70
REF.
PIN 1 61
7 lnnnannnaannang-
1S \
‘ I
3 |
s E B
e \
| L
| LV
LERULRLLRL
LS%
REF.
H REF.
/
f,
(
| | | |
O R O
<$ \ ‘ ‘ ‘ L |
VI
S Sls
IR 3
]
H T —
b Le ‘ B L |
L1
b o LA
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SEMICONDUCTOR y

6 1L QFP6 4
S/ N SYM DI MENSI ONS REMARKS
1 A MAX. 1.600 OVERALLHEI GH
2 A2 1.400N0.050 PKGTHI CKNESS
3 D 12.000N0. 200 LEADTI PTOTI H
4 D1 10.000N0. 100 PKGLENGTH
5 E 12.000N0. 200 LEADTI PTOTI H
6 E1l 10.000N0. 100 PKGWI DTH
7 L 0.600N0. 150 FOOTLENGTH
8 L1 1. 000REF. LEADLENGTH
9 e 0. 500BASE LEADPI TCH
10 H( REF. (7.500) GUM. LEADPI TC
11 b 0.220N0.050 LEADWI DTH
t Y A
20 QFP64 Layout
48 33
A
|
|
A ! \
 —1 | 0.5 3T 1030
— | — 4
— | —
— | —
— | —
— . —
— —
EZ:;:L_________L_________LZZZ:
103 —— ] !  —
—— | ———
— | —
127 — | —
E— ; 03 g EE—
— | - —
— , —
164 | 17
! 1 | 16
| - >
) 1.2
A\ 4
ot 78 L
a 27 >
' 1By A
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6.3

22QF P48
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HHAH
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|

240 REE,
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H REF.

INV1d 39v9
ISvd 620

e e

LA
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SEMICONDUCTOR

y

62 QFP48
S/ N SYM DI MENSI ONS REMARKS
1 A MAX. 1.60 OVERALLHEI GH
2 A2 1.40N0.05 PKGTHI CKNESS
3 D 9.00RN0. 20 LEADTI PTOTI H
4 D1 7.00RK0. 10 PKGLENGTH
5 E 9.00RKR0. 20 LEADTI PTOTI H
6 E1l 7.00N0. 10 PKGWI DTH
7 L 0.60RN0. 15 FOOTLENGTH
8 L1 1. 00REF. LEADLENGTH
9 e 0. 50BASE LEADPI TCH
10 H( REF. " 5.50 GUM. LEADPI TC
11 b 0.22N0.050 LEADWI DTH
t Y A
231 QFP48 Layout
0.50
A A
| 1. 20
I
| 3
36 | 25 ¥
T 37 | 24T Jo0.30
— | ——
L 2 —
— | 0,203
1 7.30 I 7 S I
— | —
— R Y S—
9.70] 580 ——== — [E—
| i —/—
— . —
I | 730 I
— , —
Y [ 48 | 13 ]
1 Y | 12
| A
: 1.20
¥ ¥
b 5. 80
9.70 -
' 1By A
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24 QF P48
e Geehy”
0go y
r — | APM2
i. ~—| FO72C8T6
[ ] XX |« -
[ ] XXXX| s wi
Grm < ARM logo
®
6.4 QFN48 H
250F N4 8
° $
o | | - ERORORSRORRSLORSRORROR]
1 | i . S i
\&’::rw! g m ‘ é
| Lol ,%7 g
i §<¢ﬁ44234.,§
| | B
] d
1 000000000000
| ——-— I
TOP VIEW BOTTOM VIEW
—
T
J | <
‘ SIDE VIEW ‘ ‘
b o LA
6 VFN48
MILLI METER
SYMBOL
MI N NOM MA X
0.70 0.75 0.80
Al 0 0.02 0.05
0.20 0.25 0.30
c 0.203BSC
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SEMICONDUCTOR

MI'LLI METER
SYMBOL
MI N NOM MA X
e 0.50BSC
D 6.90 7.00 7.10
D2 5.50 5.60 5.70
E 6.90 7.00 7.10
E?2 5.50 5.60 5.70
L 0. 35 0.40 0. 45
' 1By A
260Q0FN48 Layout
' 1By A
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