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dbtendlsj Sbzte® MdMmisj 3 fORWIisd LO Mmujl &OItedy
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2 dbtlzCIskztcdF JstigfiLCtetsma § 3"

TRS TCk TMS TDI TDO

. 48M1 ¢
y -1 X usBpPLL— ~ l%l I%s I% I% §‘
R - e s
HCLI ¢ DAP :
CPU PLL ': AHB |« > !
1 AR
QIN X i [AHBPPB]« »|AHB matri}
B EXT_OSg—| 1K AHB maste \
Qou X ! 3 y 'y
1 1
RC_OscH ' AHB Decodeppp| Breakpoint unile=—p| i
I o 1
AucclX i} P{AHE MultiplexefpData watchpoire=—»Dbg o |
WDT SYSRE! Debug control[*=> '
AGNDIX] ' ROM Table '
! NVIC Debug TCM ITCV  DTCN !
ucc POR H 1 P 1
nRESE [X] ° : ) -4 388 388 < Ly e _| Peripheral
Voltage |ycciy i 1 Flash&Ad [ RAM 3 1 |AHB arbite[ > DMA
1 1
GNOX] Regulator ! 128KB 32KB E - Controller
Real Time \ |
clock :_ ____________________________________________________________ ! 113 3 1
BKP memo 32 P vy AHBLite R
4 -~ A v
VDDAIZITb t t t
vsSs X4»
TXP/TXN+,2 PHY Ethern AH'_32APB RAM16KB Clock contro AHBZEB|
RXP/RX—5p| Bridge Bridge
< NVIC interrupt 4 LY >
P * f f 86 fAPB |nterface * f A 4 f f A 4 f f .
2t 3§ D Y § o+ ¥ 24 3 sk § 14 d ay § e ) f2 §
Controller Controller Controller
C;)ntrollfer S-; C]ontrol[er’EnR; UART DAC (2) Controller C(oTn;g))I(l)e ' Controller SP ADC PWM Ethernet Controller CA
4 e~ g e~ A 27" usB o el =T 8_"°¢" .8_"e~ || Mac10/100|| H —"°T1I71
A ; A A A A # A # 'y A A A # A
a| FiFo[3FIrd fa| 2FF92FEQ 1, 4 2| 2FFo| }20| 4FIFO 12 }a 8 40 16 8RAM | k4
1 64x32)
256x37 64x3 > FIFd 2 FIEC 64x8 1KXL6 512x16
P 4 A 4 64x32] 64x32 \ 4 A\ 4 A4 \ 4 \ 4 \ 4 A\ 4 \ 4 \ 4 A A
éle $i6 éz % é é %z g é4 ém ée éz éz ég és ém é3
X
PAGPA15/ PBOPB15/ pp, PCO/ PClL/ PC2/ PC3,PC PCSPC8/ PCIPC12/ PC13PC15, PD?PD14/  PD15,PEO/ PEL, PE2/ PE3PEL0 PE11PE15, PF3PF12/ PF13PF15/
DOD15/  D16D31/ DN WR/ RD/ ALE/ TXDO,RX EXTINTI- SSP2_TXD,  PDGPD6/ ADCEADC7/ REFD@REFDI DACO, DAC: TMRL, PFGPF2/  PRMC+ PRMD+  A10A12/
TMR4,  (INLINg)+, BRK: BRK2 CLKC CLE,BU EXTINT4  SSP2_RXD, PRMA+, PRMB+ TXD1,RXDL  OUT3+, OUT3 0UT4 TMR2/ TXEN, TXER, PRDC+PRDD+ OUT2+, OUTL
~TMR4,  (INIIN8)/ /ETR: ETRI/BRK! SSP1_TXI SCK2, FSS2/ PRDA+ PRDB+ ETR3, OUT4+/ A13 /A15,A16/ TXD[3:0] TXCLK, RXCL PRD_PRMC,  SSP3_RXD,
BKP4, ETF TMR3,~TMR SSP1_RXI BEGBE3/ PRD_PRMA, OUT1+ OUFL Al4/ MDC  MDIO  RXD[3:0) RXDV,RXEF  PRD_PRMD/  SCK3, FSS:
~TMR1.~TM SCK1, FS¢ CAN_RX2, PRD_PRMB  SSP3_TXD A17A24  CRS, COL/ A2 AGA9
CAN_TX2 A31

{dMEdE st skt dz@F ja@s 5d S ey j o
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3 [fdhdiz o7 e sHISH
v OB dzdly Q4§ d mOdzd J
9" ol 9" ofs
C-ty" C-tizr sdj t [ B L dzO U ;
chtst?tjlzilcqtsgljlzi 15?34 iafatsHuE rgtljs A dl ydEdOd ds)  doy
4229.132-3 LQFP144
1 1 1 VSS1A GND |{ B h dPHY
2 2 2 TXN O [(qW¥Wjtjdygd@izor "tsH {4
3 3 3 TXP ZO btcOdmY stced3Olsster
4 4 4 VSS1A GND |{ B M dPHY
5 5 5 VDD1A POW |0 zOdzsctsots) §dlkOdedj P
- 6 6 CcM ¢ |[l'aitH GftEdsct dzOI]’teW
6 7 7 RXN I Fdi¥wjtjdydod dr?2 ontf
7 8 8 RXP lstc Ozl ¥ st BOIs t5tc O
. U ssor 2 orf 9atsH. j ¢ 5
i 9 9  |TSTBUSA tjctlsfl—?fntSJHq’delsJ td
8 10 10 VDD2A POW |0 &zOdzs e ts0 15§ PHY] Is O dzd j
9 11 12 VSS2A GND |{ B I dPHY
10 12 13 EXRES1 ¢ [I"otsH Hdw ftsHCd yj ded
GjLdMiss@ il A WSRO
11 13 15 VSS3A GND |[ B h dPHY
12 14 16 VDD3A POW [0 datsG tso 5 PHY O dzd j
13 15 17 VSS4A GND |{ B I dPHY
14 16 18 VDD4A POW |0 &zOdzs e ts0 15§ PHY] Is O dzd j
15 17 19 ITCMLAEN | ludedzOdz 9" Btste® ff O™ Is d
1-9 dzkz Is tg j dzdzw W ;
0-9 dZJh dzw w
16 18 20 PE3 10 ] tstcHs
17 19 21 PE4
18 20 22 PES5
19 21 23 PE8
20 22 24 PE9
21 23 25 PE10
22 24 26 PE11
23 25 27 PE12
24 26 28 PE13
25 27 29 PE14
26 28 30 PE15
27 29 31 PFO 10 1 s teHs
28 30 32 PF1
29 31 33 PF2
30 32 34 GND GND [[BNh d2
31 33 35 Uu o POW [} dls Odzd j
32 34 36 BUcc POW |1 OOt j 2 dztsj § dlsOdzd g
33 35 37 JTAGEN | [ otH tOLtej h j dzd WTAB s dzQ
Jdzls j W j 2 MO dIPAG ' 9 5H O
. U s 2 ¢ das HizjIsfi
i 36 38  |vDD U#s:]ﬁjBJHszV?lslmdz d
34 37 39 PE6 IO |} tstHs
35 38 40 PE7
36 39 41 WAKEUP | ludedzOdz adzgj h dzjets o' Ats
Standby
. U jMmdss? o 9tsH. j ¢ Bd3]
i 40 42 |SHDN q#sanB;quzwsi tdeoad
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- 9" 9 5|~ 9" ots
C-tigr C-ti3r sdj t [ BBL dzO U ;
chtst?tjlzilgqtsgljlzi 15?34 iafatsHuE rgtljs A dl ydBdOd ds)  doy
4229.132-3 LQFP144
. vsjMmssear 2 or 9t5H. j Cts
i 41 43 |EXT_POR U;‘S‘EmBJquZW[SJ td
37 42 44 |DP Z d dzZGSB D+
38 43 47 DN Z d dzZaSB D-
39 44 48 |AGND GND |[B N d®RAY , A1
40 45 49  |AUcc POW (¢ ZOzsc 5o 54 § d 80Ddzdj ¢
(HBd &zt M\YdE)OH Ols !
41 46 50 PD7 10 1 tstdds
42 47 51 PD8
43 48 52 PD9
44 49 53 PD10
45 50 54 PD11
46 51 55 PD12 10 1 stdks
47 52 56 PD13
48 53 57 PD14
49 54 58 PD15
50 55 59 PEO 10 1 s tcHs
51 56 60 PE1
52 57 61 PE2
53 58 62 |OSC_IN | |1 J dzj wcGI8Es
54 59 63 OSC_OouT O
55 60 64 NnRESET | o dcdeOitg h ddj etists ) O
56 61 65 PC5 10 1 stels o
57 62 66 PC6
58 63 67 PC7
59 64 68 PC8
60 65 69 PC9
61 66 70 PC10
62 67 71 PC11
63 68 72 PC12
64 69 73 PF13 10 1 tsteHs
65 70 74 PF14
66 71 75 PF15
67 72 76 PC13 0 | skl o
68 73 77 PC14
69 74 78 PC15
70 75 79 GND GND |[Bh 2
71 76 80  |Uss POW || s Odzd J
. vsjMmMlssarr 2 or 9atsH. j ¢
| 77 82 |vPP q’éz]fr]BJHcfdelsi td
. vsjMmMlssarr 2 or 9atsH. j ¢
| 78 83 |T™M1L q’#s,zlfr]BJHcfdelsl td
. unsser 2 or 9afsH. j € d
| 79 84  |T™Mo ﬂgHﬁjBJHc{delsi td
. vsjMmMlssar 2 o 9atsH. j ¢
i 80 85  [TM2 qéTmB;quzwsl td
72 81 86 PDO 10 1 stdks
73 82 87 PD1
74 83 88 PD2
75 84 89 PD3
76 85 90 PD4
77 86 91 PD5
78 87 92 PD6
79 88 93 PF3 10 1 s teHs
80 89 94 PF4
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- 9" 9o ts|” 9" o ts
C-tr C-tgr sd3j 4] B SL dz2O U .
chtst?tjlzilcqtsgljlzi 15?34 iafasHuéafgtu; A dl ydBdOd ds)  doy
4229.132-3 LQFP144
81 90 95 PF5
82 91 96 PF6
83 92 97 PF7
84 93 98 PF8
85 94 99 PF9
86 95 100 PF10
87 96 101 PF11
88 97 102 PF12
89 98 103 PCO 10 ] stels o
90 99 104 PC1
91 100 105 PC2
92 101 106 PC3
93 102 107 PC4
94 103 108 PB15 10 1l stels |
95 104 109 PB14 10 1l stels |
96 105 110 PB13
97 106 111 PB12
98 107 112 PB11
99 108 113 PB10
100 109 114 PB9
101 110 115 PB8
102 111 116 PB7
103 112 117 PB6
104 113 118 PB5
105 114 119 PB4
106 115 120 |PB3
107 116 121 |PB2
108 117 122 |PB1
109 118 123 PBO
110 119 124  |PA15 0 ) stcls ¢
111 120 125  |PAl4
112 121 126  |PA13
113 122 127  |PA12
114 123 128  |PA1l
115 124 129  |PA10
116 125 131 |GND GND |[Bh 2
i 126 132 |[RST_BYP ?i ifi&’;zwfsz pEH. 1dEH
117 127 133 |Uus POW |} dls Odzd J
118 128 134  |PA9 0 [ stcls ¢
119 129 135 PA8
120 130 136 PA7
121 131 137 |PA6
122 132 138 PAS5
123 133 139 PA4
124 134 140 |PA3
125 135 141 |PA2/MODE[2]
126 136 142 |PA1/MODE[1]
127 137 143 |PAO/MODE]0]
128 138 144 |TMS 0 |l " 86tk ]y dBO bjMhsdEs
sBdMfjudoOjls §jtejntsH
i qBO Isjmisdisse Odsd ™
BiYHE t©0OLdr B8 tej 3 d B3O
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T eraofs|T or afs
C-tigr C-tyr sd3j [ BtsL d2O U ;
IQq’tst?l]’Izilﬁq’tst?l]’Izi 15334 iafatsHuéafgtUs A at Y BdROR ds] Aol
4229.132-3 LQFP144
129 139 145 TDI | l AsH Isj Mistso fonn HHO dzdz" ~
fsfdzj Hse Olsj dz' dgf = H O
fjted¥jted? dese s CtOds
d HOdedzr | o9 9tHWISw o
9" asHO s f jtej Hdsj Bz
TCK
130 140 146 |TDO O [I"526H IjMmisto-'od mHs@ dzdz
fsfmMdzj Hs9 Olsj dz' dzf = H O
HOdzdz" | o©r atsHWIsfw L
LIsses 9" 9aBHO B L OHCK
TCK
131 141 147  |TCK 0 [ujMmstset kOG¢IAG%sd®H
OBtk ofteisj dzdgsets O
ZftcOodzj dedv  jtedW jted?
MCOdzdtctse Odzd j 3
132 142 148  [TRST 0 [ojMmistser 2-fuecteOifz B to s i
ofMstetsj dzdztse s Oo s s BOIS O
fjted¥ jted2dyr @3 MEC Odzgd te 15
) 143, 144 11, 14, 45, i i 14 dmftsdz L izs Ismw
46, 81, 130
v OB &z @ Y sdzdzed Isj dz! dz" J
9" afi” o ot [ B tsdzdzd Isj dz' dgr | WEkdSydd
[BBL-df dStg |f oSt :
wj ded| o Sl |t BB o .
o 5@ |C ey k| LOFPL44 | ' O zOdztsd [ Mdese | ddz sjt] 1 j tasif to.
4229.132-3
1 tstehs
PAO / 127 137 143 - DO EXTINT1 ETR1
MODE[0]
PA1/ 126 136 142 - D1 EXTINT2 ETR2
MODE[1]
PA2 / 125 135 141 - D2 EXTINT3 ETR3
MODE[2]
PA3 124 134 140 - D3 EXTINT4 BRK1
PA4 123 133 139 - D4 BRK2 FRX
PA5 122 132 138 - D5 BRK3 FSD
PAG 121 131 137 - D6 TMR4 _CH1 FXEN
PA7 120 130 136 - D7 TMR4 _CHIN |FTX
PAS8 119 129 135 - D8 TMR4 _CH2 PRMC+
PA9 118 128 134 - D9 TMR4_CH2N |PRMC-
PA10 115 124 129 - D10 TMR4 _CH3 PRMD+
PAl1l 114 123 128 - D11 TMR4_CH3N |PRMD-
PA12 113 122 127 - D12 TMR4 _CH4 PRDC+
PA13 112 121 126 - D13 TMR4 _CH4N |PRDC-
PA14 111 120 125 - D14 BRK4 PRDD+
PA15 110 119 124 - D15 ETR4 PRDD-
1 tstebs
PBO 109 118 123 - D16 IN1+ TMR3_CH1
PB1 108 117 122 - D17 IN1- TMR3_CHIN
PB2 107 116 121 - D18 IN2+ TMR3_CH2
PB3 106 115 120 - D19 IN2- TMR3_CH2N
PB4 105 114 119 - D20 IN3+ TMR3_CH3
PB5 104 113 118 - D21 IN3- TMR3_CH3N
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- er ot o' ofs [ B sdzdzd Is § dz! dgr | FdzC ydd
IBtsL-dff ¢t | dS-t3" .
wj dzq | o Crtpf |l 5B . o
o o 5@ |C il k| LOFP144 sl ¢ Z2Odzsg [ Mdes o ddzt Isjtg 1 jtasif to.
4229.132-3
PB6 103 112 117 - D22 IN4+ TMR3_CH4
PB7 102 111 116 - D23 IN4- TMR3_CH4N
PB8 101 110 115 - D24 IN5+ TMR1 CHIN
PB9 100 109 114 - D25 IN5- TMR2_CHIN
PB10 99 108 113 - D26 IN6+ TMR1 CH2N
PB11 98 107 112 - D27 ING- TMR2_CH2N
PB12 97 106 111 - D28 IN7+ TMR1 CH3N
PB13 96 105 110 - D29 IN7- TMR2_CH3N
PB14 95 104 109 - D30 IN8+ TMR1 CH4N
PB15 94 103 108 - D31 IN8- TMR2_CH4N
] 5@
PCO 89 98 103 - nWR ETR1 BRK1
PC1 90 99 104 - nRD ETR2 BRK2
PC2 91 100 105 - ALE CLKO BRK3
PC3 92 101 106 - UART TXD1 |CLE SIR_OUT1
PC4 93 102 107 - UART_RXD1 |BUSY SIR_IN1
PC5 56 61 65 - EXTINT1 SSP1 TXD SSP1 RXD
PC6 57 62 66 - EXTINT?2 SSP1 RXD SSP1 TXD
PC7 58 63 67 - EXTINT3 SSP1 SCK FXEN
PC8 59 64 68 - EXTINT4 SSP1 FSS FTX
PC9 60 65 69 - SSP2 TXD BEO CAN_RX1
PC10 61 66 70 - SSP2 RXD BE1 CAN_TX1
PC11 62 67 71 - SSP2 SCK BE?2 CAN_RX2
PC12 63 68 72 - SSP2 FSS BE3 CAN_TX2
PC13 67 72 76 - PRMA+ A30 UART _TXD2
PC14 68 73 77 - PRMA- A31l UART RXD2
PC15 69 74 78 - PRMB+ BUSY TMR2 _CH1
] s tels
PDO 72 81 86 - PRMB- ALE Al6
PD1 73 82 87 - PRDA+ CLE Al5
PD2 74 83 88 - PRDA- SSP1 TXD Al4
PD3 75 84 89 - PRDB+ SSP1 RXD Al3
PD4 76 85 90 - PRDB- SSP1 SCK A7
PD5 77 86 91 - PRD PRMA |[|SSP1 FSS A6
PD6 78 87 92 - PRD PRMB |nUART2RI A5
PD7 41 46 50 ADCO REF+ |SSP2 TXD nUART2DCD |A4
PD8 42 47 51 ADC1 REF- |SSP2 RXD NnUART2DTR |AS3
PD9 43 48 52 ADC2 SSP2 SCK NnUART2DSR |A2
PD10 44 49 53 ADC3 SSP2 FSS NnUART2RTS |[Al
PD11 45 50 54 ADC4 A0 NUART2CTS |FRX
PD12 46 51 55 ADC5 SSP3 TXD ETR3 SSP3 RXD
PD13 47 52 56 ADC6 UART _TXD2 |OUT1+ SIR_OUT2
PD14 48 53 57 ADC7 UART _RXD2 |OUTI1- SIR_IN2
PD15 49 54 58 REFDO OUT3+ Al3 FSD
1 ts teHs
PEO 50 55 59 REFD1 OuUT4+ Al4d MDC
PE1 51 56 60 DACO OUT3- Al5 nUART2RI
PE2 52 57 61 DAC1 OuUT4- Al6 MDIO
PE3 16 18 20 - TMR1 CH1 Al7 TXD[O0]
PE4 17 19 21 - TMR1 CH2 Al8 TXD[1]
PES 18 20 22 - TMR1 CH3 Al9 TXD[2]
PEG6 34 37 39 OSC IN32 TMR1 CH4 A20 TXD[3]
PE7 35 38 40 OSC 0OUT32 |[TMR2 CH1 A21 RXDIO0]
PES 19 21 23 - TMR2_CH2 A22 RXDI1]
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- 9" 9tlT o' 9t [ S sdzdzd Isj dz' dz" § WEkdz€ ydd
[ BBL-dif dS-tB |[ St .
wj dzq | o Crtpf |l 5B . o
o o 5@ |C il k| LOFP144 sl ¢ Z2Odzsg [ Mdes o ddzt Isjtg 1 jtasif to.
4229.132-3
PE9 20 22 24 - TMR2 CH3 |A23 RXD[2]
PE10 21 23 25 - TMR2 CH4 |A24 RXD[3]
PE11 22 24 26 - CAN RX1 A25 TXEN
PE12 23 25 27 - CAN TX1 A26 TXER
PE13 24 26 28 - CAN_RX2 A27 TXCLK
PE14 25 27 29 - CAN TX2 A28 RXCLK
PE15 26 28 30 - PRD PRMD [A29 RXDV
] s tefs
PFO 27 29 31 OSC IN25 |[PRD PRMA |READY RXER
PF1 28 30 32 OSC _OUT25 |PRD PRMB |A30 CRS
PF2 29 31 33 - READY A31 coL
/PRD PRMC
PF3 79 88 93 - PRMC+ A0 TMR1 CH1
PF4 80 89 94 - PRMC- Al TMR1 CH2
PF5 81 90 95 - PRMD+ A2 TMR1 CH3
PF6 82 91 96 - PRMD- A3 TMR1 CH4
PF7 83 92 97 - PRDC+ A4 OUT4+
PF8 84 93 98 - PRDC- A5 OUT4-
PF9 85 94 99 - PRDD+ A6 OUT3+
PF10 86 95 100 - PRDD- A7 OUT3-
PF11 87 96 101 - PRD PRMC [A8 OUT2+
PF12 88 97 102 - PRD PRMD [A9 OuUT2-
PF13 64 69 73 - OUT2+ A10 SSP3 FSS
PF14 65 70 74 - OUT2- A1l SSP3 SCK
PF15 66 71 75 - SSP3 RXD |A12 SSP3 TXD
udMmlsj dddets] b tcOo dzj dzd §
nRESET |55 60 64 ddcEdzOdz o dgj hdzgj ¢ MBtetsMO
OSC IN |53 58 62 ] AsH G j GzHBOIs 560
OSC_OUT |54 59 63 ] " A5H G j dAfiSEOQI 56 O
WAKEUP |36 39 41 4 dGcdzOdz 9 dgj N dzj 65 o 'SRy dJL toj
ITCMLAEN|15 17 19 sudcedzOdz o' BsKEO fOBYId fcsEtcOd
1- 9 dzlz Isdevj iz
0-9 dZJ h dgw w
USBd dzls j oW j 2 M
DP 37 42 44 z d dZa@SB D+
DN 38 43 47 z_d dza@SB D-
PHY Ethernetd dzls § teW j 2 M
TXP 3 3 3 rdqW¥Wwitjdydod d"2 or atsH f jtejH
TXN 2 2 2 btcOdzMY cStcBOSte’
RXP 7 8 8 FdWWitjdydOd d 2 o RlddeiO difdVdt il
RXN 6 7 7
EXRES1 |10 12 13 RiSH HoZY foHSO yjddy sfSkdst
dzQ/SS2A
CM - 6 6 J]risH ttdtsets dzOfteWwyjddw oo
1 s Ode] J
Ucc 31,71, 33,76,127 (35,80, |1 dlsOdedj 3, 0é3, 6
117 133
AUcc 40 45 49 b OIsEsotsj AOBAEJS, WA, X
( H s dz) dzts Offsts D)o H
VDD1A- |5,8,12, |5,10,14,16 (5,10, (¢ dzOdztscsotsj PH Y IsQczlg 3, 6
VDD4A |14 16, 18
BUcc 32 34 36 I OOt j 2 dzsj A éI,08dl 1
GND 30, 70, 32,75,125 (34,79, [[ BN 2
116 131
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wj dzq | o Crtpf |l 5B o o
o o 5@ |C il k| LOFP144 sl ¢ Z2Odzsg [ Mdes o ddzt Isjtg 1 jtasif to.
4229.132-3
AGND 39 44 48 [Bh dRAY , K¢}
VSS1A- 1,4,9, 11, {1,4,11,13,1 |1, 4, [ B M dPHY
VSS4A 13 5 12, 15,
17
JTAG d dzls j 6% j 2
TMS 128 138 144
TDI 129 139 145
TDO 130 140 146
TCK 131 141 147
TRST 132 142 148
JTAGEN [33 35 37 ] 5H ©OLtj M | dzd WTAB & dzl ji 15 iy gz 1) ©
9" o sHTAG. 4 dzj HG MY j HddawIs! ¢ o
Ujlifse ™ | or 9afSHT
SHDN - 40 42 { jStoRjdgHizjsMY dzgj fsHMSjHJdg"Is
EXT POR |- 41 43 { jSCtoBjdHiZjsMY dzgj fsHMSj HJdg"Is
RST BYP |- 126 132 { jSCtoBjdHiZjsMY dzgj fsHMSj HJdg"Is
VPP - 77 82 { jStRjdHEZjIsMY dj fsHMBSjHddY IS
TMO - 79 84 { jStRjdHEZjIsMY dzj fHMBSjHddY IS
TM1 - 78 83 WG dHlzjlsmw dzgj fsHMS] Hddg"Is!
TM2 - 80 85 { jStRjdHEZjIsMY dzj fsHMSjHddY IS
VDD - 36 38 { jStRjdHEZjIsMY dzj fHMBSjHddY IS
TSTBUSA |- 9 9 { jSCtoBjdgHizjsMY dzgf fsHMSjHJdg"Is
1l stels A, B,i oA, tsHD,9 "E;, s HF
RESET, OSC_IN, WAKEUP, ITCMLAEN, JTAGENT o - 5H
OSC OUTieo" RtsH
1 od d3d yoOoUzds OB dzd y 4 2
1. 1td dMitsd LseoOddd odsahdjéts Ethernet PHY,
PF[2:0], odzzlstcj dzdzd2 Et her net PHY Htsdzy jdz dzZOrtHJI

] d&Z5C O PHY) .

2. lted dmMisd LsoOdedd tod ddBO wOdzgBUuzd ¥  SEIBIL A f
&ZOMistcOd o O sfmw € OC HaOGY v @Ol dzd@BO 3H20 dzdz" - , f stels
CLKO, nRD, n WR, O ftlsr PF[ 15: 3], PD[ 15], PE]
tcOMh dqtedIs! ff ©Owdotg Makaidzs  dzk His IteiBlj BIse s € tsdzd YyJ Mls e

3. AkzdzSydd or oesHtse, o' Hjdzjdeder | StoOMmde d3 yo j Istsds,

EdJclss [JdzOdzHtcé vwews(c. 431ZD6. 008 16



s JydqwdeoOYY®l 186118, 519861
s19861) (119@I6,l  §192861 11 4

vOB PP dMOdzd] or osHtse RBIS ot sdzlstetsdzdz] c© o
B sOkzzs € j OB i MS sd3

Irotsi™ orety” o' oy B ANedzEydd or atsHO
[ dC-tBr |[ of a3 CsdzlsO¢ |
Cstef 2| Cstelf 2|  dzsh OH
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1 stels ¢
DATAO [127 137 143 [ @ Zdz2Of tcOo dzj dzdzOv h d dzO@ H O dzdz"
DATAL 126 136 142
DATAZ2 125 135 141
DATA3 124 134 140
DATA4 123 133 139
DATAbL 122 132 138
DATAG 121 131 137
DATA7 120 130 136
DATAS 119 129 135
DATA9 118 128 134
DATA10 |115 124 129
DATAl1l1 |114 123 128
DATA12 |113 122 127
DATA13 |112 121 126
DATA14 |111 120 125
DATA15 |110 119 124
] stels B
ADDRO [109 118 123 zddzO0 OHtj MO
ADDR1 108 117 122
ADDR2 107 116 121
ADDR3 106 115 120
ADDR4 105 114 119
ADDRS5 104 113 118
ADDRG6 103 112 117
ADDRY7 102 111 116
ADDRS8 101 110 115
ADDR9 100 109 114
ADDR10 |99 108 113
ADDR11 |98 107 112
nBE_ET |97 106 111 o d G dbPtezenable0 H dzFthernet § ts dzls t6 ts dzdzj td
HO
nBE_ET |96 105 110 ¢ d ¢ dbgtdzenablel H dzEthernet € ts dzls to ts dzdz] ta
H1
nCE1 95 104 109 ¢ d ¢ debipenablel Hdzw o BBtcO tsB dz(
EthernetC sdzlstes dzdzj 6t © ddzd o' B fSte
C ts dgls to ts dzdzj te G2070L@08 ¢
nCE2 94 103 108 ¢ d ¢ deBipenable2 Hdzv or BBtcO tsB dz(
EthernetC sdzlstes dzdzj e © ddzd o' B fSte
C ts dzls tc s dzdzj tc G20702@08
] stels C
nWE 89 98 103 e dzOdz L Of dfind H Odadz =
nOE 90 99 104 4 dGcdzOdz ylsj dzedwW HOdzdz =
RDY_ET |91 100 105 4dGcdz0Odz cslsse desmisd ®icd d W i
H f O dzWHshgrnet € s dzls te ts dzdzj t6 ©
ADDR12 |92 101 106 d4lsOtch d?2 t©OLWKWYH hddF OHtsj M(
DATA16 |93 102 107 [ o 2dzOf t6 O9 dzj dzdzOW " d dzO H O dzdz"
DATA17 |56 61 65 C s dzls to 5 dzdzj tets5207(-Z083y
DATA18 |57 62 66
FXEN/ |58 63 67 4dGcdzOdz tOL tej M jdedvw 5P dfudidm g
INT1 9" ntsH ftoj tor 9 OdEl wE tlisls tdfty dizdn jttal
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PRMA- 68 73 77 CRBOZO § jtcotsets QtsoleEtﬁOsi’@QOeO
PRMB+ |69 74 78 FrdgW¥¥%jtejdydod dr2 eontH f(td
COdZOZO ff jtoo sEts € tsdERMTG200R) to (
1 stegls D
PRMB- [72 81 86 FdWWjtejdzydOdz dzr 2 onmtsH fted
COROEO f jo SEB Eisdﬂﬁﬂd’{ﬂsm@mte
PRDA+ |73 82 87 Fdi¥ % jtejdydod d"2 or atsH 4t
PRDA- |74 83 88 CORZOO f jtootsets € tsdER07B2008] to(
PRDB+ |75 84 89 Fdi¥ % jtejdydod d"2 or atsH 4t
PRDB- |76 85 90 CORZOO f jtootsEts € tsdER0TB2008] to(
PRD_PR |77 86 91 GOz OLt " jddw fjtjHOY]
MA fitcosets C tsdzlstots GAPORMI | [ b U
PRD PR |78 87 92 sdGcdzOdz tcOL M jdedw §Jted HOY(
MB fitcosets Ctdzlstots GAPORMI | [ b U
41 46 50
42 47 51
43 48 52
44 49 53
FRX 45 50 54 tdCdz0dz Bl UjPHYSEs o ntsHO
FXEN 46 51 55 vdedzOdz .OL M jdedv tstPRY(U M
tejodLdd 3)
FTX 47 52 56 tdcdz0dz sf sd yJj REYSEH t@j sadsiHded
48 53 57
FSD 49 54 58 vdc zOdzd e dzsMisd H Odzdz’ - o Bz®H [
PHY
1l sk E
MDC 50 55 59 R dzls j e WMIIEfhernet§ s dzlstets dzdzj e ©,
stsdz' €5 ftod HSHS dzsPHY dzed d 9 dzj
ETH_INT |51 56 60 I T AsH  ftc] tor Bherdet{is deldsts s dzdzj tc G
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4229.132-3| LQFP144 | Ctcd Mis O
MDIO 52 57 61 R dzls j o WMIIEEfernet S sdzls e s dzdzj 6 ©,
TXD[0] |16 18 20 ssdz S5 ftod f tsH S dasPiY.dzdidtc op dzj
TXD[1] |17 19 21 o dalzlstc jREANZ Bdzy j dz dzOR SH Is! fw
TXD[2] |18 20 22 MBtetsMO
TXD[3] |34 37 39
RXD[0] [35 38 40
RXD[1] [19 21 23
RXD[2] [20 22 24
RXD[3] [21 23 25
TXEN 22 24 26
TXER 23 25 27
TXCLK 24 26 28
RXCLK 25 27 29
RXDV 26 28 30
1l stols F
RXER [27 29 31 R dzls j o WMIIEEfernetS sdzls e s dzdzj 5O,
CRS 28 30 32 stsdz! €5 ftod § tsHSC dzsPWY dzdd o dzf
COL 29 31 33
PRMC+ |79 88 93 FrdW¥Wjtjdydod d' 2 orntH ftd
PRMC- |80 89 94 COROO o lstststizg 6 OC 5 ¢BBABASABO3
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PRDC+ |83 92 97 FrdWWjitjdydOdz dg 2 or RtsH ff
PRDC- 84 93 98 COROEZO obkbtotsets € 5dpRUEAS2MMER | to (
PRDD+ |85 94 99 FrdWWjitjdydOdz dg 2 or RtsH ff
PRDD- 86 95 100 COROEZO obkbotsets € 5dpRUEASAMMER | to (
PRD_PR [87 96 101 4 dcdzOdz tcOL totg J H Qagdf o fij dats o dzis ¢
MC 9 Is s o dls to ts dzdzj tc 620702608  t
PRD_PR |88 97 102 sudedzOdz .OL N jddY jtejHOY(]
MD olststese s C sdzlstets B27P@AO3 | [ & U
- 64 69 73
- 65 70 74
- 66 71 75
vdmis] Bddzgsj k4§ tcOo dzj dzd 4
nRESET [55 60 64 tdcdzOdz adzgjh dzj 65 MBESMO
OSC IN |53 58 62 |l AsH G j dzHBOI 560
OSC_OU [54 59 63 ] T EBH G j dAiSEOI KO
T
WAKEUP |36 39 41 4 dcdzOdz 9dsj h dzj s o 'Shly® d L
ITCMLAE |15 17 19 GOk o' BKO H sl EtE@et, ¢ S/t
N tf 52070-2003
PHY Ethernet ddalsjtWj?2f
TXP 3 3 3 W% jtejdydOd d' 2 of AatsH 1 J 4
TXN 2 2 2 StcOdzMW steBOISster
RXP 7 8 8 Fdqwwjtd dydod: d' 2 oatsH fitd
RXN 6 7 7 StcOdemW ste BOIS stc O
EXRES1 |10 12 13 JAtsH Hdv fsHCd yjddy sisfd
1% &EB2A
CM - 6 6 ]l " AcH SYstcdtsets dOf tow ) j ded W
1 dlsOdzd §
Ucc 31,71,117 [33,76,127 [35,80,133 [} dlsO&{pé3, 6 |
AUcc 40 45 49 dbdzOdscsots] §JEOBIJeEdAD, | A
(Hisdzy dzgs MSBAE)OH O
VDD1A- |5,8,12,14 |5,10,14,16 |5,10,16,18 |¢ dzOdzsctsotsjPH YDA § 3, 6
VDD4A
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DUcc
D § qStersCradtsteterit to
R fritsudgf€ Ucc :
dEtevy j e , , ] dgﬁﬁﬁﬁ A tosotsj
qgww w m
ZU,O...3,6J Jj L 33->18 "
wi L w2 L
L i i L L
1 deh ougq
29tHQ9" 9tHO,
USB PHY, BdisSq
) dj teCletetes
HSI, LSI d HSE,
L
1 d=sC PVD
[ dl5iClaste LSE
By tevs j g q) g tesste
1 ddcu T
J__ =
4 SW 1 @S0G 21z 2
1 Qs , BUe i vy vl
18..3,6 L] BClsig) 2cisets | Ottt
1 % BDUcc ! - t%tq.jdjdzf
= us = o L T
GND
L
) AUcc gdzssquwlrt’
H4T AGND |
L
¢ dfisaser |
Bdstd
i S sy QeBlsste0
PLL
GND I
tdmMzddselstczC Isztcdz@b jeig@s Y sHOYd f dlsOded v
} tod 3§ WO dzd
*-CtsdzH | dgM Olstster Htsdzydgr Brls! EMlsOdasodzjdz E COYHTB
l.stsdzH j d&zlMOlstste &1 = 22 &SA, 82 = 443 = w4 = ub =
2.1 Mdzd dzj dMmyfsdz LEjlsmw B Ols OBYcR widsgzy Jf deisOEz1j | H ¢ dzj

. mMdzd dMmy sdz' L 2] Is 8B, CdelE;,; tefOif Adty ¥ J dddci H tsdzfy stsdzdey T s

4.1 fmdzd q'fr]ljlsdzJLIZJlsfr]W oAl dozd A ¢Ucc (AUsds dzGstdds zsi dzd Jl

ftojHj &ZOR k 2,4 Hts 3,6 I;

[dSteaSsdstttdd) ) ddgjJ IsH plEjslklsste dzOftewy j ddv §dls0O

COLHjd& crilbjClste dzOf Wy jddw f§dlOddwe .
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7 wnj B0 MBtesMO fted o Cdzs yjdedd d
ts fr) dzts o dftGISO dzd W

1 tod 9 Cdzs yjdedd  dlsOdedw or tOB OIs™ 9 O] Isfyw o dzkzIs tg §
dW¥teseos?2 yoOmlsd, §dkOdzd)f®c@ wsMcOzsEOfk] or Md &zt [kt
BtesO POR EZHjt)ydoeOjlmw; f§ofmdzy ftejorh jddw HOdzdztsa
teslswyjddd ~ 4 & HAzv IsBEfs, Ylstser COOdzsdtetso Od
sidzj ydets MdedOdz POR shdgd@PuRs; EORBIS@B! d3

2’017 ~4djr]+/«

Ucc

POR

tdMBEe dcdzOdz MBtsMO ftod oCd* yjddd d of ¢
shdse dzscts dzOf vy jddw § dlsOdeqw

Vted fdedy j dedd — dzOf teW yUcdzdded » Jf d lsxQalisforidzy ) G @OREz
9" .cOBOIr 9O0jIsmMw BjL LOHjwY .

4d G dZPQRIsOC Y j Mz dls Hdzw f jtej Szt yd dedv o dIsBUded v B
d Ucc.

1 teod 9 G dz¢ yd dzd d shdztso dzs e 5 WO OB s ¥ M@ o y JiifCIsdO dzg € ©
omistetsj dedz’ 2 tjGelzdzvIstste dzOf tew ) § dzd W BlUvy dVids@oikd e Sup doNdaE]t
WHicO. | BisteH | Q@ otsC sdzlstetsdzdzj e © o Mistetsj dadz 2 toj ¢ zdzw Ist

1 OyoOdz dzOv bEffsOdztso C O RIS oS sdzlstotsdzdzj 6O RBsy jIs BT
fn B toc SHRBESET, o dglzlstcj deded i3 Mdc dz2OdzOBd MBEesMO Misstetsy j o
fMBtetsMisdz. 1 tod HNRESEWY ezt sw MY j yd Odz' dets?2 MR j Bs?2
Wddzt stec ¢cdeotsdzsC e d tSHdse dBtOIststc HdzW ko jdzdyjddw HA

CtersCtsdistasoizig te
NnRESET Id
[ | . Adazlded o Btas)
tsHdEodB et
IWDG & A d¥ tasotsj
WHidS
WWDG } tesdeOf3igiE 2 ¢ Bdsh)

{ dMzBES stelzC sz o dz®F j alts @B s 7O
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s JydqwdeoOYY®l 186118, 519861
s19861) (119@I6,l  §192861 11 4

1ted §tsHOUYJ nERESETodrdiifHAse MBtesMOtslszdds j dij deginj + B G
d iz zdzisfig™ d dz? stesor 9 O sfmqw  d dzy fJtdeassHwls ¢ MmBtetsiiz
qf zdz' MO Btsdzr P j 200 dzp, of .OBOIT 80OjlsMw fdc dzOd
MY stcd3ddteso Odzdesec s Mdec dzZOdzO MBtesMO BEHjIs dagf dBBideij 20

>200
NRESET / <10 M\/* \ ;
>20 d¥fn
u Btats) / t GBHED ; 4 Btash) ;

{ M BB8 steBtetse Odzedj Mdc dzOdzO B teshO
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8 [tcOddL Oydw §OdwIsd

Bus Matrix

(e
M 2-1 — Ethernet 10/100
S
ITCM EEPROM G - | SRAM
V| (Program) j M ) . (Data)
DTCM SRAM
1 tesyj frfrstedis) WHtds s
(Data)
AHB-Lite (S) —— s 1 | ] External System Bus
% [ (Program & Data)
S
 tctsitectet to 0 chiscts DMA Bus (M) —— AHB 2 APB
M 2-1 [— Bridge

HEH Oo fayls (Data)

umwgtmfwﬂ

{dMBEe stekCstdOY MEj B0 SwcOddL Oydd § od

1msu4mmsmw34 WHiets dafiddE sted fMmdMmlsj d3dz |
ITCM BusihddzO orfr BtsteC d ddemistclzC yd?2 d H Odzdz"
e e tc OB ;

- DTCMBusihddzO o BtstcC d HOdzdzr », tOMf sdztsy j deder = o

- AHB-Lite 7 h d dzO 9" Bt d ddzmilstclz¢ yd 2 d H Odzdz" n |
fetsflsteOdzmlse O.

BOCY] ® ®ICtLES tdswasrde] & dzlstp Odedrj to ff tow d3ts BMA), H 1S fiy s
sMkh jMlsodvsh d2 of B OMABUS. Y tsj L P d dzk

Jfr]c; OHtej Mdes] HtosMisteOdzMmis o tsts B G tc i B3 glzls tc @& G50 gzt
4, B0O21Is. ] H O dzdzts § OHtej Mdats ftosmMistcOdzmiso 5 sSIstsB tc O
UJ&JWH&
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§19861

OXFFFFFFFF
OXEOOFFFFF| ROM Table Reserved
O0XEOOFFO000
0xE0042000 Reserved
R d 0xE0100000
0xE0041000 esenve private peripheral bus OL(EOOOOOOO
0xE0040000 Reserved OXDFFFFFFF
R
OXEO0OF000 eserved —_ |
Debug control \
0XEO0OEDOO 19 [ ] b iz
AHB-Lite
0xEOOOEO00 NvIC
Reserved
0xE0003000 External device
0XE0002000 BP 1cB
0xE0001000 bw
0xE0000000 Reserved
0xA0000000
OX9FFFFFFF
\
[ am
AHB-Lite
External SRAM
1GB
0x60000000
OXSFFFFFFF
\
OXSFFFFFFF External Peripheral \
0x50000000 P Peripheral [ sy b e
i i 0.5GB AHB-Lite
0x40000000 Peripheral registers
Ethernet SRAM & registers
0x30000000
0x40000000
0x20200000 OX3FFFFFFF
0x20100000 AHB-Lite SRAM 16KB |
DTCM SRAM 32KB
0x20000000 Internal SRAM s 1 iz
0.5GB ! f
. AHB-Lite
DTCM
0x20000000
OX1FFFFFFF
\
Code \
0.5GB h ddz
OXx1FFFFFFF Lﬁéﬂ_ﬁte d
External code ITCM
0X10910000
0x1000FFFF 0x00000000
ITCM (Upper Alias)
0x10000000
OXOFFFFFFF
External code
0x00100000
0x00000000 |  ITCM EEPROM 128KB
{ dMEzBES OtelsO ©OMY tej Hj dzj ded™W GMdeso dz' & 5B dZOMIs,
Edlclss [ JdzOdzhtcé vuws(c. 431ZB6.008 29
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81 wJSydw Code

[ B 0zO fii€M EEPROM:

1fndzusadzow SB &ZOMls! L dzj eesdzj L Oo d f)d d3ts 2 f Odsw Is g
1 'qmsam0d3d3qtetsa®dzqw1qayvdtgutsgsr@jsgdz@dsdzomdzo Hdzv Rt
tOBBY]2 fEsScEeOdd &0 Stdflsodd] .

[ B dzO fgidernal code:

JdeOfnlsJ slstsB tc OAHBdztevo "QjHdiEg ] Mdets] HtotsMmistcOdzmiso 5 tsB
1 toj HdZOL dzgOy 4 dzO H dzW ntcOdzj ded W CsHO ftoesctcOizdz ots
U Hfddejidede” = € odzgj hdzgj 2 MmdMmisj dsdes?2 " ddzj .

8.2 dJ € ylgternal SRAM

[ B dzO fPECM SRAM:

[Mdeso dzO" B d&ZOMIs! [0, §tjHdOL dOyj ddow Hd" §EC
sB ®ZOMIsd IsOCY j tcOMmdtaskzO afO j¢cldftan) OBBYEE c e OBBd3" . o H e Mde |
fMlsjSO dLORDYEHY fsd LcoOlsjdjd §ed &Of dMOdkdd §tsd

[ B dzO fAKB-Lite SRAM:

[ Bd&zOMIs! sls s B tc OyAHBHAJtY o h @dgtc j fdats ftesMistcOdzMiso 5 |
l1toj Hdz2OL dzOyJ dzO H dzv [~ tcOdzj dzdW¥ HOdzdz" = o f Od3V ISAHB-o3d ¢ to
Lite.

[ B dzO fgthernet SRAM & registers:

[ Bd&zOMmIs! tsls 5B tc O AHBekifewo hQ@fndig | fr) dats § ftoesmlstceOdzMmilso ts 6]
¢ 5 dzls tc ts dAfttjetned. 1 toj Hd&zOL dzOyJ dz0© H dzw nlcOdzj dzd W H Odzdz" -
fsHMtsd Hddzj dzdAkIB-LitE. " d dzj

8.3 & J € ykMeripheral

[ B dzO fR&ipheral reqisters:
[ BAEZzZOMIssIstsBtcOY j dzdWVv tojedMmistetse  jtedW jtcdd o BN jJ

[ B dzO figidernal Peripheral:

[ BdzOMmIs! SlstsBtcOY j dedWw odzj hdzgj?2 MdMmlsj dgdets? " d dzr 9
dWwjtdd. 1toj HAZOL dzOYyj dz0 Hdzw R tcOdzj dzgdWw HOdzdz" 7 9
slsr ) fjtedWjted2de &3d EkEMmMlstes?2Mmlso O3, § sHMSj HJdzj d
8

¢ J € yHBxternal SRAM d External device

4
Bd&zOMls! ftslstsB tc OpfRAGe o " Qeztej Mdzs] ftsMisteOdzhlss 5

{
fOdwisd d odahdedr Emistes2Mmlse. I tcj Hoa®L sz@ili de®r Hdg S & &
fORvIlsd ddzd OBl M odzj" ded B bkMmistes2Miss OB, 1 SH
h d dzj

85 wJS¢ydw Private Peripher al Bus
16 HAZOL dzOYj 2@ H dzv tslssBteOY jddv MmdMmisj dsde' 7 tej ¢ d M
86 1 dkzs¢ BUS MATRI X

| dzSBUS MATRIX f t6 faOL dzOyj dz H dzv 1 j to ABekitey]jDidg Bus g ozH Iz
OL dzd ydz' 8 B EOMIsW &3 §O&RYISq. ) jtoj S yjdedi §sdL

Edfclss [ dqzOdgHtee wvuesc.431ZTD6. 008 30
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OHtej MO LOftesMO COYHEB2 CtdgCtojlsdets?2 h ddz . [ Mdzd OH
Bsclzls BT Is! or f sdzdzj dz'[ M dRefi dztOeHtds)j dpjOdzdasOf tesftso fjtejfr
or fsdzdgw s sfiqv o9 W HSC] ftodtedlsjlsO. 1tedtstedlsjls’™ Bk
ftodstedlsjlstsds tsB &zOH O] ISAHB-O, tc s® de®d dgjdadzih d 3 ftedtstedls
L Of tcBMA Bus. [fMdzd HO O LOftesMO fugdh iz &H tesdd) Bl fpdz
Btsdz hddz ftedtedlsjlstsdz, O LOftetsfy f Btsdzjj dedL Sz  to
sBteOBBISd LOftesMO M Bodjj o' MsSdd ftdstdls]lstsd.
oL dd SOl HBYf sdzddlsj dzd dzOY L OH j tey € O otsfipte jd Hid lsyed € darizts |
LO Htokectsdz, Its Hftsdddlsjd d-ra LOHjty ¢ d oL dzd ¢ C

87 1 0Om®vwIs: EEPROM

1 O3w Is ! sB EBEFRGN toj OdzdL ts9 O dzO 9 9odHJ 4t
L dzj eetsdzj L Oadmdd3s?2 § Odzv Is( . 4 CEERROM I 'ff sic 6 O] & 0¢ dA
tcOB SIS § BdC el sdzisfipisttddzj c@ s d2ZQ0 QYO f 1y LOHJjEY SO HEsMI
MemlsOe dzv Is Hts 5 yd§ dztse fMd Mlis j d3dats 2 Yyofmstsisr . 1 tod

EfteijyHOsh jets yYlbjddy LOHJjEYCO d&tsyjls BT I MsCtcOh
1 sdzj J f sSHtotsB dzOW dde stedzOydw tEEPROMB B gV Isits dzlf to ts dztz
ftci HiIsOo dzj dzO o tc OLEERP@Y. ¢ t5dzls tots dzdzj to

88 10O&“Is! SRAM

1 0kv 5! s ESE2MMBHOkIL 5o Odz® o odHj BESECO MisOlsdy,
Heflsky © SRAMIAEY yd{ S dz Mg flsj ddes?2 yOMmlsslsT .

89 ticdsdy §O&vIsd, Ikdfr d Olwdsllsr

[lstsBtcOY j dad j tc TLOaFf'ds@j Is o MmJ OHtej Mdats § ftesmistc OdzMm s
tcjodsdz diijls GftejHjdzjdedzr 2 Isdf §OdvIsd, O dzgj S st
OlstedBEZIsT . sdf fOdwWIsd d ObtedBlzlsT sftcjHjdzveEls o
tcd ¢ d tsdz0 3.

15 mlsdatsh jdzadr € feafwH SBtcON {f Rzde@] ¢ T OBRBVIsd ©OL dzd
sdfr fOdBWIsd:

Normal;
Device;
Strongly-ordered ( ¢ tIstctsets EZff SteWw HisYj dzdzOW e )

Normal

ltetsyj Mtste By Jls fitcijtstftcjH]jdzdls: f smdzj His9 Ols j dz!
LWWjSlsdodesisd ddzd ylstse " o' ff sdzdzed Is s jteyOshjj yls

Device

ltetsyj Mtste MsrtcOdzy j Is f smdzj Hise Olsj dz' detsfls sSBtOf

sBteOh j ded W a3 1K JADe®ick" Isiafftrongly-ordered.

Strongly-ordered
ltetsyd Miste MsrtcOdzw jIs §ftsdzj Hiso Olsj dz' dztsfls sBtcOn j
sBteOh j ded W .

Jsdzdydji &z o Ofsggaziacthidsd BtcOh jddw € f Odwdsdfredls d f O
weodw jlsqw Ists, Yybsts L Of d fp! o fOodwlis! sdf © Device M
dzd CsSGHO dzJj BEWjtdLdtelzjls L Otodfldned. © f O3 Is! Isdf O Str
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[ B sdzdegd Isj dz' dz" | OltedBlzlsr f ORBYISd:
Shareable (g8 2M¢ O h OW Mo i3 Misdesy M sdz' L 59 Oded §
Execute Neverd dz¥N( ¢1 4 o' f tsczdgv Is+ &) .

Shareable

rde tcj cdsdzseo fBharéakblacig gl isdz0 f OdkvwiIsd B M j yde O}
d3d ) H tcOL dzd ydzr d3d Efmlstes2 Milso Od3d Efitfet®o tizffdef ™ { o4 tc jdrO
dzj M ¢ sdwcxgqq:n Emstcts?2 Mise dZzof tcd d3j DMAf tesy Jj MiMste d < dz

1 Odgw Is! Stiodotly-©rderedo J ¢ H O d d3J jSbare@diets d B Iz Is

[ iz dzj MS sz S5 bEMistes2flse bftwOodzj ddw f jtej HOYY 2
toj ctsdzz, dzj 5B &ZOH OShargalie, Qg distddefimdsids j WO dzdz” = d3j X H
Ehlstets2 flso O HBdy dz0 B' Is! cOkOddsdietse OO § toisc te O Bdzd

Execute Never (XN)

dblstcdBlzls ECOLTr 90jls dO LOftjls tBtOh jddw ¢ ¢BGO
dL o dzj 4y dJdzmMENstziCoydfsdz@ L tcdo jHJls CHafiffpltdzs yJ dede Isdf O

810 1 sfdzj Hise Olsj dz! detsfyls! tsBteOh jdzd2 &

[ dzv Btsdz! hddzimlsea © ©BON jdd?2 ¢ JO0RBvIsd, ddzd yddtelz
fORvIsd, JMdzd btd S {Iss dzgf LOLttcOedoOjls fftsojH]ddV
fOdzvIsd dzj cOtOdzZlsdtclzyls, U ldf tis dAfiAs ts UsHNts € 4 Isa] GstB lictOh § dizd 8
fscW"HEAR, o (St Mtslse jlsMiseks hdj Csd3OdzHT fdzj H

{ BT ydats, dJMmMdzd ftcOQoaddz detsj o' ftsdzdzj dgd] ff totsc tc O BN’
f Odzw Is ftoesdL s dzd o §StWHSC], LOHOdzdzs a3 1 tofg clad @ dzd§ts -
fOdzvIsd o ftscteOdId3y HEsdzy dzO B' Is! o MlsOo dzj dzO d dzMmistelz !
barrier instruction), fnd3. ttOLHjdz ¢c)] oBetcOBRAS] C
fORRVIs: e.

[HBZOCts OwBdlstc §f ORBYIsd ¢ OtcOdzls dealzQ ldsj dzis Hztzgfs @20 A
tc j ¢ d tf d@d3w Begice d Strongly-ordered. [ dz2v Hobkma CBBBOdzH GBtON j ded W
ifmdzd ¢1 afljtsdzdeJlsfr]W fjtiH ¢2 o CBH] fscttOBR ,
9" L 9 Odzadz LiIsdddd Hokzdgw CBOdHOBJyuOBEZAY®B OS2, CC

v OB &z ® sMdzj Hise Olsj dz! desfils! ©BKON jdd2 ddz

¢ 2 Normal Device Strongly-ordered
¢ 1 non-shareable | shareable
Normal - - - -
Device, non-shareable - < - <
Device, shareable - - < <
Strongly-ordered - < < <

LHj@ cL dZOYOjls, vyt Mdmisj GO § Odw Is ddztdfjls ¢ Gotg CYdEscdz)
sBtOh j dzd 2, Q@ dz@x O] Is, Yylsts Bt jddjy ¢ fO0dkvisd oMmd
BkHjls o'  Sdzdzj dzts § jechjdaj HshglecsOd jj daffdeiis e S ydd o 2 .
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1 so jHJded |
[ B | dedetsfls d

s ydv dCOYgOIl 1861518,

SBtOh j dzgd2 ¢

Hefskzf O ¢

§19861
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fOgYIsd

©OL dzF 5 BOE@BEOd § Odvisd

v OB d&zdhyy P Mtse J dzdetsMmisd HEsMskzf O € tOL dz' o3
dbHtoj Mdz" | t jasdlz § O3y uvdf | XN {fdmodzd j
HJOf OL s f Od3w Is
0~ 0000-00 0 Code, ITCM, Normal - [ BdzOMIs! ¢ ORBTGWH dewd dg s
0 BOOFFFFF Lower Alias ftesctcORB d HIDCHIEZAEN,
ZMmlsOdztse dzj dz o JITHCHHAEN) L7
Qo jdz dzkdzé , Iss BB dzOT
opdej hdzj 2 fydMlsj dgdats? 1 g
0 7 00a00-0 Code, external Normal °(Bozc)fnlsl fOdwiIsd odzjh d
0 DFFFFFFF hddgr Hd&Y SSHO ftidtsd
0x10000000- Code, ITCM, Normal JdeOﬁjlsJ f O RTEMH 2w df t5
0x1000FFFF Upper Alias fesetOdzd3™ d HIOCKIAAEN,
ZMmlsOdztso dzj dz o dzgl FCHHAEN Iz
tcQo jdz dzgzdzé , Ists tsB dzOTy
o dzi N dzj 2 fdMls] dsdas? N d
0x10010000- Code, external Normal IdeOﬁ]lsJ fOdwisd odzji h d
OX1FFFFFFF hddgr Hdzv SCBHO ftosatsd
0~ 2000-000 SRAM, DTCM Normal XN [ BdzOMmIs:  ORDTEN H btz dzr
0 200FFFFF HOdzdzr 7. [ sflskzf L O dd3
sB dzOMls! ftwwdoassHdls €
0x20100000- SRAM Normal [BdXOMIS! fO®RYIsd odzjh d
OX3FFFEFFE hddgr Hd&Y StHO ftisatsd
0~ 4000-00 Q Peripheral Device XN I BdzOMIs! JOdBWIsd odzj " d
0 SF-FFFFF hdqdzZ Hdztzr RO 1 sflskzd L
ddzmlstezCydi2 o 1Isk w8
shde S j
0/60000000- External SRAM Normal I BdzOMIs! JOdBWIsd odzj " d
OR9FFFFFFF hddr HdW CBHO ftetsc tsd
0R ¢ 00 0-00 0 External Device XN isdzOﬁ]lsJ fOdswisd od2 h d
0 DFFFFFFF Device h d da Hdzw o dzj h ded = [z
L O cfdzfr]lstslzguq’,;ﬁ 9 1 lsH
¢ shdB¢j
0~E0000000- Private Peripheral | Strongly- | XN Clisls tj cdisdz MtsH NWG,d Is
OREOOFFFFF Bus ordered systemtimerd tj cdMmilster B dztg
ZftcOo dzj dzd¥ W HICO
0 E0100000- 1 Otej L jtoo dt XN 1 O0tejL jtco dqietse Odats
0 EFFFFFFF
812 1 totsctcOBBdetsy tsftcj Hjdzjdedj § tsdzj Hiso
¢ foRvisd
] smdzj His9 Ols j dz! dzts s ¢ d dzmilstez € yd 2 ) fslssC j f tots
fsmdzj Hs9 Ols j dz¢ dzts s Moslse jlsMlsoze h dr tBtOh jdd?2 o

- sy st
ftoesdLotsHdIsj dz2 detsfyls d,
ftesyd MmMste dd3d s daj MCtsdz! €5 ddalsg teW j 2 Mtso
qizd kMt mlse O &Ec kzIsH wffighg s O;tc OL dzd y dz'
fomWisd ddid 4 Is o354 M

- IIOdZ,WISJ
- H ozw

ftejyHnOE" g

E¢Jfcl ss

[ d dzOdzH tc &

dzj Ctslstster A

uHdSsC.

By dls

dL dj dzd Is

5BON j dzd2 ¢

dzs fted + Istsd3 dzd

o' f sdzdzj dzd J .

431ZDG6.
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fsfdzj Hise Olsj dz' dzts )
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Cltsls t©OLHjdz Gfdhm o0j
sfdzj Hise Ols j dz! daetsfls ! sBtcOh
tcsG tc OBABRAA SH Hitsdzy J dz MmtsH
BiMYJudls: dezyde” 2 fsteWH
ddern tetsded L Oydd:

Is, CO¢ COtcOdzsJtetso Ols

] jdzd2 o fOdrwIs: . ( Mdzd f 5
| j o) Ols ddmlstcz¢ ydd B Ot
s sC. ltesyd Miste o] HdZOG O
fn

DMB

R dzf Is tc Z Batadgwemory Barrier (DMB) f sLotsdzVv jIs BT Is! zo J toj dadz" d3,
ddzmlstclz e Pdizt OBydd o §OdiWIs! BZHJjIls LOosjth jdzO HEts Mmd
g li3slsted S dMOded PMBf dzfistelz ¢ yd d

DSB

R dzf Is tc 2 Dafal Synchronization Barrier (DSB) fsLoatsdzv jIs BN Is! o j
or f sdzda” j 3OV JdemlstezS ydw IteOdzt OSydd o f Od3wdzj dzdpiz H
fMdzj Hize M j2 ddeimstezCydd. sBsIDEE S dMOddj ddemlstelzC ydd

ISB

R dzfn Is tc Iz thagrdction Synchronization Barrier (ISB) f sL o sdzv jIs BT Is¢ o jtc
LWWiCl ofmMjr orfddaw jd3r » IsteOdzsL OCSyd2 o f OdRWIs! RS
dditsisted s dMOdzd ISB.d dzmistez ¢ yd d

RdzlstezC ydd BOt! jtodes?2 MddertesdzdL Oydd dMmf sdz' L ¢ Is
T eOBsBSHIY dydtekzj d3" 2 CtsH. [ Mdzd ftesEctcOBBBO Mts
CtSH, d My 8B dudfipdsgiz € yde MOl 2 fsmdzy BsHIW JSEC
Clsts cOtOdelsdtelzj Is, wigtls tots fifdsjdzdzy Ists dhts @&l J d3tsH (
CtsH.

T 1itejCdt yjddj COlr fOodvIisd. [ Mmdad MmdMmisj B30 €M
Ol fOodiWIsd, bt dMmf cbBB.fashsy] dfdefidsy €T wd) sdzd
fORWIsd o fosctOBR]. Sl cOwOdsdikzjls, vyt
BZHjls dHuHlsd ) dses?2 COwlts?2 fORYId.

T rdqdzod3d ud Ms 4 dL &34 dzj dzd § fedtstedlsjlstse dm¢ d
dqMmSdze yjded?2 dLdjdeweslsmw ftcd tBOBIS ] dMS dzs A
DSBd dzimistez S ydes §tsmdzi dL B dzgj dedw. Clsts ¢ OtcOdzlsd:
ftod L Odegd BIBH demlstclz S ydd .

f RMIsdz! L 5o Odzdj Mj BOWSteses o MdMmisj g M dzj MS 5
fdtejHOUJ2 HOddz' » 5 Nddgj. [ Mdd MdMmisj O M
EftcOodzj dzgdv, , @Y &§2Bj tef sy j MMsts, sts ®BO
dMf sdz LMVBEEZNIsEHC fsmdzy SOyHB2 ddzmlstekzC ydd to
Clsts cOEOdsdtelzjls, Ykt Hikzet2 KBOMIs] to '

BlzH jIs

fsmdzj Htso OlIsj dz' dzesfisd, o Ctlststets? tsdzd o' ff tsdzdaw ©
l1ted tBtOh j dzd wStrongly-ofd@egy Isls ©OC 2 CO¢C MmdMmisy d3dzr 2 B dzts
(NVIC, System Timerd 1sO¢ HOdzj 4 ) dzj Istcj DNaBjdldainys taofffysidd'.L s9 Ols
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813 1 OLts9 " ] OHtj MO sy MhscO
OB EZBIOOL BB j OHtj MO f tots
o Hs] f [t OL dsjfs s € ) ted d3j uOded J
] O3 Is! o6t Od3d3
0x0000_0000 EEPROM [ B d&zOMls! Fllsafs M tcfs@dgO izdz
BOOT ROM fsdz L so Olsjdz MEB? ftesctcOdzd
0x0010 0000 External code [ BdzOMmIs! HsMiskzfO € odzjh dzj 2
1 Od3W s H Odzdz' -
0x2000 0000 DTCM SRAM [BdzOMIs! o dzklstej dzdzj 65 [ U
0x2010 0000 AHB-Lite SRAM [BdzOMIs! o dzglstej dzdzj 65 [ U
0x3000_0000 Ethernet I BdzZOMl® dzzlstej dzdzj 65 [ v d t6,
Ethernet
1 jtedWjtedw
0x4000 0000 CAN1 tiedmbte’ Cdzstetsdzdzj t® ddzlsj
0x4000 8000 CAN2 tijedMmbter Cdzstetsdzdzj t® ddzlsj
0x4001_0000 USB tijedmbte’ Cdzstetsdzdzj t® ddzlsj
0x4001_8000 EEPROM CNTRL |[f jGtMls Csdalstotsdzdzj 6® FIl ash
0x4002_0000 RST CLK tiedmbter CdEstesdzdj tt® fddcd
0x4002_8000 DMA tiedmbte’ CdEstosdzdj O f oW d
0x4003_0000 UART1 tiedmbte’ CdEstotsdzdzj t® ddzlsj
0x4003_8000 UART?2 t jGdmises dzls s dzdzj 6@ d dzls j oW j
0x4004 0000 SPI1 tiedmbte’ CdEstetsdzdzj tO® ddzlsj
0x4004_8000 MIL-STD-1553B1 |t j e dMister Ctdstttsddj 0 ddlj
MIL-STD-1553BS OdzOdz 1
0x4005_0000 MIL-STD-1553B2 |t jedMmister Ctdstttsddj 0 ddlj
MIL-STD-1553BS O dz0Odz 2
0x4005 8000 POWER ticdMmbte’ HjljClstcO dzOf oW y
0x4006_0000 WWDT ticdmbter CodEstdd) td® flsti
WWDT
0x4006_8000 IWDT tdJedMmlster Ctcdzlstesdzdzj 6O Mistste
0x4007_0000 TIMER1 fdedmlster EittOodzj dzdvw v O2 d3j
0x4007_8000 TIMER2 fdedmlster EfttOodzj dzdvw v O2 d3j
0x4008_0000 TIMER3 fdedmlster EittOodzj dzdvw v O2 d3j
0x4008_8000 ADC tdedmlster EftcOodzjdzdWw ¢ A1}
0x4009_0000 DAC tdedmlster EftcOodzjdedw A ¢}
0x4009_8000 TIMER4 fdedmlster EitcOodej dzdvw v O2 d3j
0x400A_0000 SPI2 tdedmlster € sdakk iz EHO SSP
0x400A_8000 PORTA tdedmlster EfttOodzjdzdWw { tstelsC
0x400B_0000 PORTB tdedmlster EfttOodzjdzdWw { tstelsC
0x400B_8000 PORTC tdedmlster EftcOodzjdzdv { tstelsC
0x400C_0000 PORTD tdedmlster EftcOodzjdzdWw { tstelsC
0x400C_8000 PORTE tdedmlster EfttOodzjdzdWw { tstelsC
0x400D_0000 ARINC429R tdedmister Ctsdzlstesdzdzj 6 ©® d dzls
ARINC429
0x400D_8000 BKP tdedmlster HsMisEfO d EftcOsd
Hid3j dets d3
0x400E_0000 ARINC429T tdedmister Ctdzlstesdzdzj 6 ©® d dzls
ARINC429
0x400E_8000 PORTF tdedmlsterdzj ifdwOaf stels© F
0x400F_0000 EXT_BUS CNTRL |[ B dzOMmls! HtsMlskf O € odzjh dzgj 2
0x400F_8000 SPI3 tdedMmlster Ctsdzlstosdzdzj 6® ddzls g
0x5000 0000 External peripheral |[ B dzOfMmils! H&MlsEf O € odzgj h dzgj 2
ldzj hdgvw mdmlsj dgdzOw h d dzO
0x6000_ 0000 External SRAM [ BdzOMIs! HBMEf O € odzjh dzj 2
0xA000_ 0000 External device [ BdzOMIs! HBMIsEf O € odzj M dzj 2
Private Peripheral Bus
0xE000 0000 | | ludMmisj i3dz’ j tjcdimlste’r oty f
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9 106tkzLtsydetsy 1y7uv d tjydd3 tcOBTE
B tesC sdzlstetsdzdzy 6 O

1 sfdz s afdv §dlsOded” d MBROR)]™d o aalz RESEFRUIMF] ¢(dz0 dzts
sMO, BIStsltsdstetsdzdzj t6 dzOyd dzOjIs o f t5dzdzv IsBOOT tc 5 G te

]l LOckzLsyds?2 ftosctcOBRB] RISt sdstosdd) tc it
Cydtsded efoj@dg'nsHdIs o 1 Istsls toj y d . tdyxdd3 Wkd yr
h dzd 8 o "MOBE[2ZDWMPA] 2: 0] ). w©OCyj SRR o dzdeg @ jdldfisuc
REG OE, Ctlstster 2 dsyjls B! MBtesh jd ksdz CsUlcted
Jd BIS sl sdzls tc gdednjvic i} d@ifyr ofPj tcj L Of EMEC O BIS e
SHNIODE[ 2 : 0] dzj odzdwels dgO twiyddz WkdS ydodzdtotse C
Odzts o dEPOR. B dIs f sz’ L 50 Ols j dz' S S2PAH B@ e OdgRg s ™ ¢ 5 #i &5 «
1L ts9 Olsj dzj 3.

OB &A@ j N a3 § jteosdzOyOdr desets L Of 2fC O

- o @)
g8

ST O WO =PI
Q-UT@ ﬁ-l

MODE[2:0] tdxdad dlsOtclstsor 2 Jfdmodzd |
sOBdzd yo 9 j
ftod tor 9 Oda

000 S tesSsdzlste)l 00000 _000() tetsyj Mimists dz0yd dz0 § Is
e BB i fesctcORBBE L o dzklstcj dj
ftosctcDBE. L ssdg OL o h
SlsdzZOH s ydesets ddalsj oW j 2
d4dcedzOdz 9" BStIGO f OBV Isd
ITCMLAEN=1-9 dzkz Is tc j dzdzv W §f O
ITCMLAEN=0-9 dzj M d2" v f Od3" Is

001 tdy1dd3 Stan{0R0000_000() tetsyd MMtste CtsdzV d 6 2z ts ¢
HisMiskzy ¢ C s dzls te ts dzdzj
fsgRsh s §h dgf2  fdMlsj d3det
fjteintsHdl o tixNdd3

L OHOY Isfmw o dzj h dzd dzs HSE
Z dsdztsy § dzdzOw dzO PLL. iy
¢ H te J fPC[3],PB[11:0]}

[ Odzdzl BA[15:0]

Byte enable i PB[13:12]

Chip enable i PB[15:14]

Write enable i PC[0]

Output enable i PC[1]

] = s'THRCMLAEN=1.

010 tdxdds Stan{0~r0000_000() sy Mintste Cisde d 6 Iz t5 ¢
HsMmiszy € € tsdzlstets dzdzj te Iz
{t520Z0®03 Lig! f sdgsh 4 s
MdMmisj dsdes2 M dde d ]
mMBtesMO.

YOMsIs® L OHOY Isw o dzj
HSE, [k d3dztsy § dzdz® ‘s dstz®PLE.1
¢ H te J fPC[3],PB[11:0]}

[ Odzdz {PC[6:4],PA[15:0]}

Chip enable i PB[15:14]

Write enable i PC[0]

Output enable i PC[1]

] 7 s'THRCMLAEN=0.

011 {iydd Stan|0R0000_000() eBYyj MMbE Cdal G I o
Hsfiskzd € € fsdelstets dzdzj
qdzlsijied MO 4 Juuv 2pB30
fsdsh i s odgj hdej 2 MdMm
fjtejntsHdls o tiydds
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L OH QY Isfyw 9 dzj " dzd d3 HSE
E dsdztsy § dzdzOw dzO PLL. iy

] "SHITCMLAEN=L i HEGhisk{
¢ ts dzls e ts dettEy stz
] "SHITCMLAEN=O0 i HGhisk{
C sdzlstetsdzazj oz d qplet s BAFO
2003.
100-110 UARTL OGtolzL |[0R0000_000(J dS tes5€ t5dzls te s dzdzj te W

UART1 &0 o r'PCE4 03] f tsdz
ftesetcOBB o [ UL HAE&W

111 1 Otej L Jtcodt -

lted tcOBBlIsy 9o tiydddi tlsdzOHSd tOLtKjh O JTAG/SH.OB tsls
lted 1Issdd & BIStesC sdlstctsdzdzj toclz ITABESY] GH OH 'Islg ‘tc, ff tiH € tfiAs c
Cobtstese s fosetcORBBAd | Mej HMiso O tcOLtOBBISEd Lo d
Sls&zOH sydesd3 toj 4 d d3d -

JTAG/SW
OISt

1 tesdddat3iz | frigj Hile O

§ quastisditasizg to S fterfcts g2

t dzd&te ~nBO tOBSIST 9o twiyddd lsdzOHC

] Bld&zOHtydesds tojyddzy sy dats:
- MisdteOls! , LOfdMm" o9 Ols: , HLAGHST @ BMsls ! o tiziz s dotg Otz
- fMudlsr o0y d LOfdMm" e Ol! MsHjteyxdBsj [1v, f§jite
- o' fsdzdzv s f oSG 6 OBBAE fsh Ocsotsd tojyddj:
- LOfEMS O e tOdBiE st BOdz! dzsd3 toj 3 d A3 ;
- tils@edezd o Ols! o fsdzdzj dedJ JtoBetOBRE dO Istsys oOn
- ftosmMdBBOIsted o Ols!  f jtoj d3j dedze” j g' f sdzdzV j dZ3s?2 f oSGt
- fosotsHdls! bOMMdeso Sk ABHO of fsdzdzj dzdW  tots5E

9
9

] LOodmddsmisd &l tojyddO icOITRGSW b toiss & jqHigsdr ey
e OL dzd Ydz' j O3S ot s dzls to s fztiz§ @ O G2 ass.y J

5 OB kSO jtoj StejHphzpddijseo d dzls JTAB/SW M) O

1" o IAG/ISW [1 " o sH S tesCtdastetsdd [ d MOded

JTAG
TRST TRST ] COoOyd mlse j 9" 9tSHTS
TCK TCK d i sdzfgis o H j dzj dedz’ |
TMS TMS BRI Ctetsfn j B3
TDI TDI
TDO TDO
JTAG_EN JTAG_EN 1iBBAtHd BE §f toj wjsddls!

Zscdyj B8 56t A

SW
SWCLKTCK TCK lntsH OSItes2 YOMlssl
SWDITMS TMS [ o 2dzOf tcOo dzj dzdz’ j H Odzd
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s JydqwdeoOYY®l 186118, 519861
s19861) (119@I6,l  §192861 11 4

UARTL OctelzL yd¢

] ©jYART L OC ek . Ss@z' L ks ls sHdde d Ik yj §Jjtd¥j
sHde d fstestsls 56t dz (us@ edgl e

OB &ZPUONY Sd! L 2jd §| §okls’ WARDHOG ol g Os

tdNdds RX TX
100b Pu4 Pu3
101b Pu4 Pu3
110b Pu 4 Pu3
[ Odzdz" | tej Y ddz3r ftcjHBMISOo d&ZW ¥ Is HBMISOIssYdzr 2 dzO B |
LOfdMmd o [yt OFtectcOdd (9 UOMbdshisHO®Y H§tc
ojtedW¥dsoOoydd jji d LOfEMSO d&zO or ftsdzdzj dzdj. stesdj |
o dzj " dad B3 Lefipdsde s Mstc s Misd B d3j dzO. Il s dsts HsMiskzf © €
Hisfiskzd d ¢ Httkzedd OHEERRDI RBMH JOf ©d % dz20dzw ) .

] couyijfmbej dMssyddCO kOCktot?2 YOMsEIste juA RTOls s

)
HSI f3 yOfmktlts?2 8 [ 1 y. =OSCL dEOAS) daff & jUhis sts®L BHS |,
fsHBBCO L dOyjdd?2 HJjddlsjdvy yOmltslsr UART1 Hdv fMmddz

] OOk Ister fMmewLd §t UART

rdzv mewird 5 UART orBtOdy MdzjHkeEhdj §OtOd3i Ister
- 2Oy odzt dzOW TfiPSEOOts fiplds'H ;
¢ ts dzd y jBfiflsseOsizda" &
Ud Is dzt3 fgdg s ;
¢ sdzd Y JStpis-b isl;
LOGtekzL yds¢ dzgj dMmfsd Lkjls FI FO UART1;
LOGtekzL yds ofmMjcHO or MlszfOjls o COyjmlsej Sl ay
CsRBOdzw COyjMmlseaj Master;
HOdzdzr | f jtcjHOBIsMYW &BEZZOHhddZ Bdlstsds off jtoj H.

) tolssCsdz 5B BRTEO 5 UA

1 sfpdzy MddemrtetsdedL Oydd ) o dzPb btizd ds E fg 138 tizd fiy ISCfehtbags: g
fjtejmatsHdl o HdMf Jjlyjt ¢ d3OdzH.
vsOCdds sBtOL tsd3, odzj hdgj B kfMmlstets2mlsoz HEsMiskYy dz@ MM

U OB &zd19iG 5 BBO dZHARTL O telzL yd ¢ ¢

s s dzO dzH ¢ S tSH ASCII J 1 dmodad J
g d d3o 5
CMD_SYNC 0x00 1 EmMlsOw ¢ tsd3OdzH O. 106tz yds J |
dzj 2 dzi HJ dzOj Is

CMD_CR 0x0D T HOYO ftedcec dzOh jdedw EMmistes? Mise
CMD_BAUD 0x42 B’ VUMsOdzso O MCtstisMmisd 5B d3j dzO
CMD_LOAD 0x4C L' 1 Otk €O BOMMdo © BO2AIS
CMD_VFY 0x59 'Y J]THOYUO dBOMMde ©® BO2IS
CMD_RUN 0x52 R’ 10 EMS ftotsctcOBd3 dz20 o' ff tsdzdaj dz

vsddzmntetsdzdL Oydw fm odzgjh dzdd3z EMmlstets?2 Mise 53

1 Oyodzt dg § Emdzsea dw.

10 {sO0fj MddemtetsdedL Oydd ) oedzj " dzgdds kfmistets2 iilso tsdf3
9nBBH. Master {§tiistswdzdzs ¢ SdNtsdzOQ O @. $OEaDdAz g diss tetfsth)k
M stesmls! OCdd GBLOLBA, yYlstssr &ddBdL et Ols! 15
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ZOMstetsddz MSstetsfmis! , tdz fjtejosHdls o HdMfjlyjt ¢
(fijtejotsH MtesCd), Ox0A ()9 btL sAdidasIChdsioldS d) , OXx 3 E (

Master LOe jteh OjIs or"HOYk MmMddrtesd dzo sdziso d s
e ZOMdes ftoslssS sz B BBj dz0.

sStsBOdHO CMD_SYNC

1 EMlsOw ¢ tsdBOdH O.
1 OctelzL yd¢ (Sl ave) dd i tod dzd BBOJ Is, dzts dzd yJ 6 ts
mMtstslse jIsfilse 2] Is tefiydadfa ®©dzld d iy d dzn
stsBOdHO® CMD_SYNC
v OB dzdlYy©s sd3OdzH © CMD_SY

SH S 5d30dzH CMD_SYNC = 0x00

ASCI | md®ketd, Mcskejlsml djls

ssdzdyj mMlsoes f OtcOd3j Istese €| 0

ABtedzOls € sd3OdzH ' .

Master: orHOjls CH CtdO Slave: j fdzd S tsBOdzH O f toddgv IsO M
CsH thdeSd ERR_CHN ddd ER
sBteOBtslsClk IsjCkhj2 Ctdi3OdzH '

ssBOdkzHO® CMD_CR

Il T HOYO ftedce dzOMlig.dzdw Mast er
v OB dZdlYOs sd@3OdzH © CMD _ C

SSH CtdOdH" CMD_CR = 0x0D
ASCI | md Fpuslen | Sfiffso 2% 0 | dzj Is
¢ ts 3O dgH

ssdzdyj Mlsots f OtcOd3j Istets o 0

ABtedzOls € sd3OdzH ™ :

Master: 9T HOjIs CtsH CBA(SI ave: J mdzd CEBRBOBZHO {tod

9" HOjIs C¢BH hde¢d ERR_CH
LOo jteh OjIs BttOBSISCE IsjCkzh
Il " HOjI ¢t CEMBOAER.
lT"THOjIs C€tsH OxO0A.

l"HOjI ¢€tsH Ox3E (ASCI I Mmd

stsBOdzH® CMD_BAUD

Ui Odkse €O MCtesMmisd 5B & d&zO.
0B &ZdI8Os 5 BOdH © CMD_BA!

SstH Cd3OdzH ' CMD_BAUD = 0x42

ASCI | fnd &3e ts dz, Mtssilse j 'B

Ctsd3OdzH *

stsdzd Y jtfhBte®d3j stetso € sdz3OdzH 1

] Ot Odij Ists 1 sotsy LdOuyjddj mMEssmisd s
AStcd3Ols € sd3OdzH '

Master: orHOjl CtH Cd3SI ave: J mdzd CEdBOdzH ©  f ted

9T HOjIk &tH thdeB¢d ERR_CH
LOg jteh Ojls sBKOBBISE IjSCEN

MasterQjlsorfHOtcOd3j Iste Sl ave: 4 mdzd fOOd3 st t
9" HOjIs ¢tH ®©hdB¢d ERR_CH
LOo jteh Ojls tsBtcOBSIsCE IsjCkzh
lTHOjI ¢tsH CB8BOdZHT CMD_BA
UMlsOdz0o dzd 9 Ojls dzsatsj L dzOyd
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BBRP Btetb ¢ tf dls e tsdzdzj 6 O.
v OB Azl Os ts di30 dAMO_LOAD

SBH S 5d30dzH " CMD_LOAD = 0x4C
ASCI | fd dso & dz, Mo j 'L
Ctsdi3BOdzH *

ssdzdyjmMlsots f OtcOd3j Istetso

2

] OlcOdsj stc 1.

dHtejf) fOBYWISd ftedj BdedC O HO

] OcOd3j stc 2.

{ OL 5 WNdde@dn » B O2 S OF

ASted3Ols C sd3OdzH '

Ma s

ter: 9rHOjIs CtH CBA

Sl ave: dMmdzd CtBO0dHO ftod
9" HOjIk C¢tH ®hdB¢d ERR_CH
LO9 jtch Ojls tsBtcOBtslsSlz IsjCkh

Ma s

ter: 9rHOjIs fOtLOd]ls

Slave: JjMhdzd ="fslsw B {istaiddddy
sh des ¢ Odd, ss orHOjIs ¢CtsH
LOo jteh Ojls ©sBOBEGkSE IsjSkh

Ma s

ter: 9" HOJjIs OO Is

Sl ave: JMmdzd ~Atslsw Br ©HJdz
shde ¢ Odd, sts or HOjIs CBH
LOo jteh OjIs tBKOBSISE IsjCE
(SH SUm@BOCMD L OAD.

Master 9T HOjIs BBOMMde Sl ave: ftodded 30Ji Is d3OMMmde B
ol Jtod H. BO2Is fteddwls M hde ¢ Odd,
ERR_CHN d LO9 jth O] s B
Cd3OdzH ™ dzf HBYdHOWM! ¢t
BoOMMde OC sdeeOded s § ted dzgv Isd v
CSH Blkea jlsO REPLY OK = 0x4
stsBZ3OdzH © CMD_VFY
T HOYO BOMMde O BO2I dL fO0dkwIsd d3d < et tsdzls tc ts dzdzj
UOB &z @ sdzOdzH © CMD _ VI
stsH S tdgOdzH ' CMD_VFY = 0x59
ASCI | fd dzo ts dz, Mo j 'Y
¢ s dz0dz

scdzduj Mot §OLOM) ko

2

] OOMi, Ists 1

¢Htjf) JOdRYISd dMistsyded¢ H O

] OOd3j bt 2

0
t OL Bj 6 BOMMdo © o BO2ISOA

AtstedzOls C tsd3OdzH ™

Ma s

ter: 9" HOjI CtsH ¢ 53

Sl ave: dfmdzd CBdB3OdHO {§tod
9" HOjI CtH thde¢d ERR_CH
LOo jtch Ojls tsBttOBBIEEZ IsjCkh

Ma s

ter: 9" HOjI OO Is

Slave: jMmdzd ~lkw Br tHJd
sh dB ¢ Ok, ss orHOjI ¢H
LOs jtch Ojls sBtcOBSIsSSEZ IsjCkzh

Ma s

ter: 9" HOjIs f OtcOd3] Ist

Slave: jMmdzd "slkw Br suzfd
shde ¢ Odzd, ss ©or HOjIs CBH
LOo jteh Ojls tBtcOBSSlsCE IIsj ¢k
CtsH Csdi3OdzH T CMD_VFY. I
BZzZOHN ddg BO2Istsdz ot Jtc] H. 11
BOMMdo O 9" HOjI CBH Blkojlsg
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ssBOd&HO® CMD_RUN

10 M ORBsc O o' ff sdzdzj dzd § .
v OB izdl§Os sdz30dzH © CMD_ R

SBSH CEBdROdzH ' CMD_RUN = 0x52

ASCI | fnd d3e ts dz, Msslse | 'R

Ctsdi3BOdzH *

ssdzdyj mMlsots f OtcOd3jIstetse |1

1 Ot O3] Ists. bHiclf ftco 52 Cs@GOtzRY j dzdzs? { ot

ASted3Ols C sd3OdzH '
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316 0 DATA[31:0] [ Odzdz’ j H dzv EERPOM fnd o
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10.3.4 EEPROM_DO

OB &ZPHAQ j cdmiste Mudls' o O jEEBRFOMHDOdzdz" -

1 s5d3d te 31¢é0

r smiskz R/W

4B ictsm 0
DATA [31:0]

v OB &z26iq § d MOded §

- ANzdze€ yd sdzOd
Bdls ddidv BdlsC

[OMN W teseC 0O WEdkS ydsdOd desc s d (
sfdmOdedj dzOL dzOyj ded™ d 4 tod dzd &3O

Bdl jcdfstcO f) EERPOM OQ &' =

316 0 DATA[31:0] [ Odedz’ j, MudEEQR@EE | dL
10.3.5 EEPROM_KEY
v OB &z24i@ j ¢ d mistc BEEBRONCKEY
1 s d3te 3160
[ sMlis b RIW
d B oS 0
KEY [31:0]

v OB ZPGJ § MOdedj Bdls tcj EEFRON ®EYS dzé

- A dz€ yd & dz0d

dd&3w B dIs(C

t OmMh diteso CO WhkdS ydsdzOdz dztse 5 d ¢
S5fdMmOdedj dzOL dz2Oyj dzd” d {4 ted dzd &3O

KEY[31:0]

s dzv y H dzw teOL toj " j dzdFtash-fH@sdgpisldf O
ttjedmistesoar 2 HBMiskzy.

1 JtejH fjtcjosHtsd fORBWIsd ] teJ
dzd 5B - tsHd 3 BERBOMGKEME®Yf d MOIs ! ¢t

O0x8AAA5551

E¢Jfcl ss

[ dzOdzHtce vas(c. 431ZP6. 008
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11 ) tetsyj ) ©vieidmds

ltesyj Mmstcdats § WHEES, Lig! d3d dzd d3d L d wzs of Qrge@z, d3 S8 iz
mMdzj HEs hdd3d R OwOCIsjtedMmisdS¢ O] :
- dBBjils o Mo sy-Hictmasdgls®oy Btsdzo j 2 ] to;

ddsd J smw dzOB tsto ddzmilstcz¢ yEM Vv6-Olicr d I8 § ¢ @™ h d
32-8 d Is d¥hymb-2 d dzmistclz € y d dBL., MBSOMSR,jISBS OEB8  DMB;
dd3j § smw otsL d@3tsy detsfls ! dets@f EhfkfiPls Jfr § tedO Yl tsfgds 2 § dz
o ¥ d &30 tGG\éOsbﬁdzﬁ']lstGIzQuqc{, Ctozf f so 52 toj 6 dMmlst
ddzlsj ctcdtetse Odzdz" 2 MdMmisj dzdz" 2 SO d3j to;
da&d d smw MmdMmisj dgdzO™  d3tsH § dz  dMEdz® ydlsg dz’ dzg" = My
d dzj ¢ Ismw tdHangldr dgThread,;
dd&3j i IsmMw Hea ©® ECOLOIjd&v MmMisitO;
d3d 4 sy Eets s OB IS’ Bhismd C5 o toj )y d d3d
slsmizlsMmMlseakzjls Of f OcOIsdzOW YSHHjyCO dzj o' totso dz
fMsHJj toy fds2 1BOL teWw Hdz' = tj 6 dMistc O linkstd]jecdud Rz0O L( da
Myy syds¢ e®dOodfHteNc tcOdizdzde’ 2 toxPSR] Migfte HiPIOO Isdztintoy
6 cdMistcOdziz C PESLHB P (

stsdzlststsddeJtG ff NVJOuds BodBdadaRj Is fMdzj Hizs h dosd R OwOS IS tod M
Codzlstctsdzdzj 6 ddzlsj ctcdetso Odz o ftetsyj Mimtste Hdzw
ftojtcr @ Odzed 2 ;

Codastotsdzdzj 6 §HHjtey o Ojls HES 32 odajh dedi fto]f
dd3j jsfw Ho O BdlO {ted stafdjls jusjOs ' tdvBrjiidtsjorrjoed 52n

ftcj tor 9 Odzd 2 ;
mMesmMisswdzd] ftetsyd MMstc® Oolsts®BOISduUud MEd Mtsa tc Oz
otsfmMMmlsOdzOe dzd o9 O Isfw fted or atsH, Yylsts dzj 9r
ddzmistelzC yd?2 .

Rdzls j 6 j 2 M ITCO@BYAMY O IsOCxj o dzj h dedBilited dzls j oW j 2 f)

TCMddzls jte¥ j2f) dzj §GBHHjteydoOjls ISOCItse sy dHOddW
WHEO orMjy25 0CH, GBish GO s o' S dz yOjls kOCIkso ks
G SBRGH®BS] Scsddyujfsets sSOCkEo .

] sdzdgr 2 dzOBtsSte BISZOHBYdZ = dBsHEZdz] 2 :
fodd’ 2 Hishiskzy o tojofifjddi fsOds'Osizfsodd t€jse d fls tc O d3;
Sls dzOH ts Y dz'DAP; § tstels
BsHEzd Issyj BPUsMIsOdzse O
BEHEZd dzOB ozt H DWW H Odzdz’ -

PNLOLEYHd 2 OffOwOlsdy 2 kddesy dlsj dz .

Edfclss [ddzOdzHtceé wusc. 431ZD6.008 51
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___________________________________________________________

DAP ¥
|SWJDP|<—>| AHB }:

v

v

Dbg

Core

NVIC Debug TCM ITCM  DTCM

Debua control
ROM Table

1
1
1
1
1
1
:
1
Breakpoint unit |que—p] :
1
1
1
1
1
1
1
1

F s Ju

a

1 o d

” t h H
Flash&AC| [ RAM ——p" ¢ t N AHBLI®

128KB 32KB

{ Mk dz6lu koS st dz@F jeRs Y tsyj MMSEdEes W HiEO

Wittd2de &5 BESC OB WHEO Wodws lsfw:
Cdastetsdzdzj 6 §NYICEE™ o Odzd 2
[ jOddLEjls o' MEC M stesmlsdzy SBLOBGISE §i] 6

Bus master

[BiMfiuydeoOjls HoO ddasj teW j2Mm0O. Privafed@eripreralL ¥ 9 ©
Bus (PPB) fd e dzOdz@ AHB PPR{ dztsl2s stets?2 dzls § tgiwlg 2fifd chpa®de
o dzj " dzj 2 MHBAE S tefifs s O3.

AHB Private Peripheral Bus (AHB-PPB).
IBiMfJuyudeoOjls HtsMisNYIC € tditedzizdels @B dEsH 2z dzj 2

AHB decoder
rdihdWtcdtlzj ls AHBH e 3O H dzw or tcOBtsIsC d hd ¢ dzO dz

fiwedwitwdd mMdMmisj &' BlzOHS].

AHB multiplexer
[Bl jHddvjIs ofpj tlsojlsr ojHBdB 7 H&Y lsdOHY

AHB matrix
lTftsdzdzv jIs WEdS ydr OtBdltcOy O d&jyHE ftotsyj Mf
fted HtsMiskzYy | PPBdizkolsdgjj"dddziddz dJAEB-Litel j 2 iz

DAP

1 tetsyj frigfistsitg tcAHMB4Access Port (AHB-AP). AHB-APf tc j sBtcOL 2 jIs of
sls o dzj PREGE B sdzj dzlstse o AHB-dEte.j AIB-AR Mmaster d dzj 4 Is
zOdoer Mh d2 f tAfiBreatiils. j Is o

Serial-Wire JTAG Debug Port (SWJ-DP) {1 Ists € ts dEBAG (2B g ¢ EeriatfWire

f stcls O, O OCY] dBrOddL BBO, Is§ BY o thKgetjaiWieats  J
JTAG.

E¢Jfcl ss
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Debug TCM d dzls j teW j 2 M)
{BdMfJuyuydeOjls lsdzOH sydz 2 d 0BV JedtHTEN) HudRvdz! HEEH |
SHATEM By JIs B ' Is! HsMiskEf jdz 9 dz#BB2 dBsdj dzls o1

Breakpoint Unit

dBHjtydls o Moty @3 MmO o PH t didsto O to @ tzig et 248 \ «
MetsdWdJebktcdtetso Ols COYHT 2 CBBfOttOIsstse OHtej M
sMisOdzso O f tots6 tc O BZAZ" M dmMifsdy L soaOdzdj d3 Of §f Ot
Colif OtcOlsste dBsy JIs MicOodzd o Ols! OHtejMm o' BJteOf
OHtj Misds. [ fmdzd OH BRUNts BMjtpPQALE, o tldds O detso f tets
Bedj dzls or f sdzdzj dzgdwv dJdzmistez € ydd, 9" Lo Boh j2
fSHHjYydJo O Isfw Istsdz! ¢t 9 BBAEZOMId CtSHO CCOtls!

Data Watchpoint unit

stsHjtYydls o9 Moty i3 MMlseaj Hoa O (B OOIststcO
(i OtcOIstste” o dpfrted V¥ Mc®OH 6§ MO ddzmstelkzs ydd d dzc
I BSHHjteYdoaOjlsmMw OS] dBOMEdteso Odzdy SCtdi3f OOl
Watchpoint yOmis d ydzts |Istsydzats. Clsts tsL d&zOYyo4 Is, Yybsts sf
9" ff sdzdzj dzd W fMdzj Hize M j2 ddzmistelz¢ ydd, f smdzj

Mo OHjdzd] SR OLOISBLO.

Debug control

[BiMfiJuyudeOjls HtMiskz] ¢ EftcOo dzv ¢ h JRBB ksgz¢ d fils
SMisOdtse © d (EMCO sy sy j Wdedddstnv 1 Isit
tcjedmMstcOz ftesyj MNste®, CBEHO ttdz thMisOdzse dzj dz

ROM table
{OLtjh Ojls MlsOdzH Oelsdz o5 tsls dzOH sy dz a3 ts jtefj fig thjids ©
Hisfislkyd dzs §jted¥ jtods GldkOHSd, O OCY ] Gfts]
HemMskf O S 12 fjted¥ jtedd.
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] 656G e OBBRZOY dBsH | d

yj Mt ©ejMmfjudeOjls wTawmpZyy dedszts  eof jto f df iz

SftjHjd dd | o ARM WedMs j S lsdddeyjj )i cig wdeff o Pl o ' ARM dzdzj d
qdziistezS yq2.

] tets
aMmMjcecHO

l tots

Yyd Mmtste dzj YsHH]jtYdo Of s tocBserdfdnyieged. d3jdyteitizy jicfy iyt
o Priilegpd d3j

Yy mMmste @iy jls WEdSydtsdzdtecse Ols: o toj y d BOR:
Thread

RMsdzr Li2jlsMw Hdv dMYf sddzj dedv 4§ tod dzts ] lsitsdB ,
teidd3dy MeOL k2 Mz MBEsMO

Handler
RMf sdz Lz Ismw H dzw sBtcOBtSIsC d dm¢ dz¥ yJ ded ? .
f 4 tej ~ tsHhdelsd teej > d d3.

1tetsu4fr]fr]tsts By il WEdydtsddicseo Ols! o wHdtsd dL Mt

11.2

1 ts
¢ O 8VCall,

Thumb state

Clsts dztste B3Oz dats j Thonibpt Shizaky 2zd g dzf Is to £ E&Bydfl9 dz'inc3cl. 3
Bdlsdzr d&zd or tcso dzj dgder d&3d 5 f sdzkfmdzseo &z H Odzdz" o3 .

Debug state
Clsts MsmMisswdzadj, ftod SCtlststotsd3 WHicts tsMilsOdztso dzj

wlsj ¢

5CcdyOdzd ¥ MeBEEMO empiffifls E&SH Mt Gesslsgdd (o] o
By dls fited Cdz ydis! Mmls i, Thieds ey to)" 23] & tc ‘

process, BesHdWdS Oyd jBEXC REIORN tladd? o " tSH . 1 mj u’te;tgfa d:
dmf sdz’ Lman®ls'] €. VLSOL QREBAz Mitls G O Y dzdz" 2 tj e dmiste, ¢ j
main d processis j € sd3. v sdz' (piocess wf dedpaird) IgfjoCi,dz  sMtcj H Mis RE3AZ t6 4

9 HOdzdz 2

BB 3§ dels o o B4 dzd .

vOC Y J oL sy dets  f § to & dz¥ ygndad § praBgss a8 Ehredullstg jSHO0REJ
L Off d frySpeciabPurpose Controltc j 6 d istc d dZMERcEZz ¢ yd j 2

11.3

tjicdmlste’ WHEO

] tGiqu fMftste MHj ey et QoW itz §j w3 8dmister :

13 tjédmbstese BN RBREZ, dzOL dzO Y j dad v ,

- 2COL Olsj dzSP, Rlls3j)S O (tsBi j H d dzj d8R' pjocess d SR Mmdsnp © |
- Linkte j & d fgfs R14);

- fuy yd ¢ (ROsR3®)HzH

- feBCOB®Rd 2 toj ¢ dHHBRe Msmissw dd v,

E¢Jfcl ss

[ dzOdzHtce vas(c. 431ZP6. 008 54



s JydqwdeoOYY®l 186118, 519861
s19861) (119@I6,l  §192861 11 4

ro
r
r2
r3
r4
rs
ré
rf7
rg
rg
high registers + r10
r11
r12
r13 (SP) |  SP_process | | SP_main
r14 (LR)
r15 (PC)
Program Status Register xPSR

low registers -

t dmz dBitt J cdMiste® W Hte

1131 (Jjedmlister sBh jets dAR2 dzOyj dzdw RO

Low registers d dzdR0-R7 HtsMiskz { dzr Hdzw ofMmjnm ddMlstelzC yd?2,
cOBBlsT M ttjedmisteORRd BN jets dzOL dzOyJ dzed v .

High registersd dzB8-R1 2 dzj HBMlskzf dz@ Hdzw 16 t©OLEYHM ~ dd

1132 uvGCOLOk! MkjSO SP R13

tdedBBa M sdz' LEjIsmw COC ESCOL Olsj dz! fMlsj € O. 1 Of
o[Gdz tedtelzj Isfmw, sO¢ COC Bdz Oolss@BOIdUI MEd orf totso dzgj &
SP[1: 0] &tsckzls B! ©YSBZH. dz'l dJegipsdgiyicoyrjecH 0 dmf sdz' L
SP main, O o jEBhjeadfdgtsy jIs B Is! M @ mais o GHfRdmpeetss.

1133 tjcdfmste MewiLd LR R14

tjedREE! ss tjedmlste MowL d LRipsH ey O @kl o L
PC fsfypdzj o' §ftsdzdaj dedw ddzmlstezCyd?2 (jtjntsHO. tjedfm
JdW stcd3Oy@PHtcjsj] oBLowOSO ftoed EZAsH] d20 BBKOBBISCE
5BOBIS ) dMSdr yjdd2. It ofmjn MsOd dfa Mdoazyown-
cjedMmlste sBh jets dzOL dzOyj dzed v .

1134 wyjbyds¢ SCtsd30OdzH PC R15
Program Counter 1 Ists j 6 d RISic[ dz fMBH J oy dlsj SOAMgjM d demistclz C yd

oMjcHO 0, bOC COC ofj ddhbtezSydd o' oo dzjul mifsts
fudls' 0 0jls o ofBktk) HREHO, Sk’ 2 xBOMGOEESY j d2 § &
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1135 1 escteOBBdz 2 tjcdmlste Mshmisswddw PSR

t 4 ¢ d Prtgtam Status Register (PSR)sB 1 j H d:dza" j Is
Application Program Status Register (APSR);
Interrupt Program Status Register (IPSR);
Execution Program Status Register (EPSR).

Clsd tjedmister tOLHJjdwsls tcOL dztf Qdztcyy HPER d&g 5[ot" djfr) Ofcs(c
ttjedmistetse f ted o jiiHsjzdits SCdzdiyilsid. o3 ey e dMistcOd3 dissy jIs B Is!
CsBddzd tetso Odzdzr 2 € Hokdd ddzd oefmjd3 Istej 3 tOL sd&3, dMmi
d dzfls tc 2MSH d &zIRS. 1 Off tod d3j to:

- ydbols: eoMfMj tej ¢ dRERUMRS dfdgftf ldstelz & ed'j 2 ;

LOf dMOIls! APBRIf ff§ tisdz'o ARSR MMSR d dzfistez € yd § 2 .

U OB dz29i@ sdz3B d dz@PERf dr- OlstcdB k2

tdecdmists vdf stsdsB { 2Oy d ™
XPSR RW (1),(2) APSR, EPSR d IPSR
IEPSR RO EPSR d IPSR
IAPSR RW(1) APSR d IPSR
EAPSR RW(2) APSR d EPSR

1. RGdetstod tolz j Is PSR BAffIsg i+ o

2. 1 ted ylEPB8RBId Istse ydlsOs sfqw dgedzd, d L Ofdfm! o d

Il sHicsBdzj J o fdiMBREdMIRdzZMIstczS ydd

1136 1 setcO@zi3zdz 2 tjedmiste MMmilstswdzdw ¢ tod dztsy |

ticdmSRmMsH jteydls IsjSkhdj Wdkzocd MmMMmisswdedw or ff tsd
ddmistczS ydd.

v OB d&zZd30i@ j ¢ d ARIR
1 sd3j | 31 30 29 28 27¢ 0
[ sfls |
4Bl
N Z C V

508 PP § MOdzd j B dISAPBR ¢ d fiyls

ANzdeC ydtsdzGt OMh dWtesea €O WEdeC yd sdzOdz! detsets d dzj
5y ddw Bdtsf dMmOded jufafad ¥z0d f ted ded &30 3" » L dzO]

31 N Negative
Oited L zdz sOIs B jteOydd f§ sdtsy dlsj dz' ¢
Qo j da.
licjLbEd O tfjttOydd lstedyOlsj dz' ¢
30 z Zero:

OitejLizdz IsOIls tsif jteOydd dzj dezdzj o ts2
litcjLbzdz IsOIs tsf jteOydd dzkzdzj o 52

29 C Carry:

Oifted Mizdsdsdtetso Odzdd dzaj B'™ dzts § j t6j @
B' dets L Oj &30

lidted MEzdddsdtetseo Odzedd BT dz ff j tej datsf,
28 \% Overflow:

Ol tiJLbEd IsOj] tfjttOydd da BT dzfs
lio twjLiEd IsO] tfittOydd B" dzs f j
27¢é0 - 1 Otcd L jco Jictso Odets

EdJclss [JdzOdzHtcé vwews(c. 431ZD6. 008 56
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1137 1 eCOBBd 2 tjcdikt Mofsswddy ftjt’ o

{JEqMBRAGHjBydls dsdjte sdfO dmsds yiddy Hdv Isjg
ftojter o Odzd W .

v OB &zd3x Ot J ¢ d fiPSR

1 5By 316 6 56 0
[ sMis
dBlcfs
ISR_NUMBER

v OB Zzd38iI f dMOdzedj B dSIPSR| ¢ d

ANzdzC ydtsdz@t OMh dWteseoa €O WEdC ydsdzgOdz! detsets d dzd
5y ddi3¥ BdtfdMmOddy dzOL dzOyjded” d Y§ted ded BOJ &3
31é 6 | - 1 Otej L jtco Jiotse Odzs

5é 0 | ISR_NUMBER 1 R@Bjte IsjCkhjets dme dz® yJ ded w

01 Threadte j ¥ d d3

27 NMI

31 Hard Fault

117 svcall

147 PendSV

157 SysTick

161 IRQO

é

4717 IRQ31

1138 1 esctcO@3dgde" 2 toj edMmiste Msmisswdedw o' § tsdzdzd

td GdEASRMBH jJ oy dlIs B ( IsThdntb 6f dzfgts tztf € y  d .
v OB dzd34i@ j ¢ d BRSR

1 &) 316 .25 24 2360
[ 5fls
gBlcts

T

v OB dzd39i f dMOdzedj B JISEPBR G d Ml

hWies0C 0 WkdS yqodzOd dsc s d dj
MOdadj dzOL dzOyJjded” d Y tod dzd 3O o3
JLitco Jdtese Odzts

ks Bdl EMEO®dz0s ddsB®pls slse dd M
HO ftesyj Mmste o frdset.d Isl rdif s dgds fndzc
stez € yd d -BEusddn l4eSj o dunlste® EP SR { tg
ded C dztso j dzd ¥ Of §f Bam@FFbulizs 2C &8 diBE LS
oo jte] dadz o, Y ls BRMYfntetdn IsCaoe cegl]  dadf
Hilk € dzajftejHmMSOLE] &3 B f sfdzj
Litcodiese Odzts

Az dz2€ yd s dzC
sy ddv B
31é 25 | -

24 T

For"FTadgs

G—- [a—.

o "F/FT OO

— im0 n N |F

23...0

150 fesyjmimst dj o tjyddj EPSRZOHE MY sMSAYE s
qdzstezS ygqs, omMjcHO oL otOh OjEPSRIzS & SESRICAO tdevCdgl &1,
dedstediolzj sw .
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11.39 uBntcOdzj d&dRi BxdPs

lted ontsH] o ftojter 9 0dedj ¢ teots
tjcdmistese o MlsjS. I dlsxPBRME B HKE
ROYO &Y sy mhn sBwOBslsCd §ic]

imMhte MRt Odzv jIs fc
Y zdzig s ©Is&P MO KK ¢f Ddzts 6
o Odzd W .

Y
|
tc
11310 f jedfste &BOMSd ftedstdlsjlsses Priority Ma

{JCERNMASKd My sdz! LizjlsMY Hdvw fsorh jddy fodsedlsjls

v OB &zd36i@ Jj ¢ d BRIMASK

1 5By 316 1 0
[ sMis
dBtcfts
PRIMASK

v OB &zd3¥i §f d MOdzd J B d IsPREJASK| M ls te (

ANzdzC ydtsdzqt Ofph W oW edz@@ yd s dzOdz? dese s dd3j dzed B (
5y ddi3% BdtfdMOddd dzOL dzOyjded” d Y§ted ded BOJ &3
31é 1 -|1OtejL jtco dictse Odzs

0 PRIMASK | 071 dzj o dzd W j Is

liko jdzdyde Ojls ftedstedilsjls dMmf tsdzdzj d

dz2v Heshmbskzf O ¢ twicdmistekz MER{BIRE:" & G Miy O Apigh Isdedz lajte
CPSH &P MisOdzso S d dzd PRIMABR.ISS d B dls O

11311 sdastesdz dzF 2 tjcdflte MijyqdoOd dscts dOL d

tdedmlste sftejHIJdv il IsjS¢khd2 ECOLOILjd MlsjCo.
U OB d&zd38iQ Jj ¢ d IGBNIROL

1 5 d3d 31é .2 1 0
r sfmls
4B lcts

Active Stack
Pointer

sOB dzd 390 § MO dzd § B d s CONJRO. fyls te G

ANzdzC ydsdzGt OMh dWtesea €O WEdeC yd sdzOdz! detscts d dzj

5y ddi3¥ BdtsfdMOddy dzOL dzOyjded” d Y§ted ded BOJ &3

31é 2 | - 1 OtcjL jJteo Jicso Odzts

1 Active Stack 0 SP_maiannu’_tsdz“fLQIzQQLsfrjsJQIzh d?2 € OL Ol

Pointer 177 dehrethGJ b q’ﬁfc_)processq’ mMisd LEkzjlsmw ¢
FCOLOIjd® MmlsjCo

0 - 1 OtcjL jtoco dqlotse Odzs

a). 167" kCO kfMlsOdse d ldandlerly & ldzsmd s g sty 3 d ds3j
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114 s dfr HOdzdz =

ltetsyj MmMtste f sHH jtey o Ojls MdzjHEke Pdj Isdfr HOdzdz = :
328 Isdzts j fvdetisp 5 (
16-8 d Isdztsj { ts bzl mads)p 5 (
8-BdIsdzr 2 bpteBR Is (

ltesyd Mmste dsy il dd3ils! HsMskzY ¢t adigid ded wdf s ddt
oMmjdkd lsdfOdd HOdde 7. & (SHHjBYCH {ksEt MmdMlsj &gC
LOf df)! WeasdtgmeeO2ls BjL dL &) dzj dedv MmsmjHdd: BO2k o
ofjdsd HOditkeendan sy ddBj. [ GMsky o § OREvVamw Periphdsi) Busk € y d
(PPB) oMjcHO Mk ”"Ijlddndiars j b o] o
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gdMmlsj GO € sdO dzH

6 j @ezd Nt )6 gz@ ' Thufnls g A dart dfi g BH B J
ftcj Hig®®alzdl dz" o

dmf sdzt L 28 Isfmw
9 keodktsora MEtBCOR <>
st jtcOdzH 59 ;

mMzj Hkze hdj tBBL dOY  dzd v :
LOf dMmr 9 O sfpw  Odz' Isj tcda

o Wdcktdr & fPLEDOOIs W) dgsew L Olsj dz dzr j
ddatf SteBOydY g finistsQgpwy j s B Is'  dzj § & dzdzs? ;
plsstes? sApRte@iy jls B ' 5! &t tjcdhsted, dds!
Bsdz h ddzifso s CtdkOdzH HBsckls MiHjty Ols! MWW d¢:

s j 6O

1 sdzj§ §YtHtsB dzOV d detoiijdg@dy dov HYjtdsiGdiyId@s d3 ts§ d MO dzd d
vOB &z dMis ] BO S tsBOdzH f tots
[ dzgj BEC s [ 4jtOdzH T stcOlCtsj tsfdmMOg A dzOG | lstcOdz
Csd30dzH '
ADC, ADCS {Rd,} Rn, Op2 ddztsy jdedj M f jtoj desfN,ZCV
ADD, ADDS {Rd,} Rn, Op2 udztsy j dzad § N,Z,C,V
ADR Rd, label 1 06tz €O OHEKY MO, L|-
slsdesdls j dz! dets Mmud Is\
AND, ANDS {Rd,} Rn, Op2 [ sedud mMEtsy R N,Z,C
ASR, ASRS Rd, Rn, Op2 dtodW a3 sdui mMSd?2 fmH9NZC
B label ] jtoj ntSH -
BIC, BICS {Rd,} Rn, Op 2 dBtes Bdlstses s dBOMN,ZC
BKPT #imm8 uByYys 0 tsfMmlsOdzse © -
BL label ] jtojatsH Mt MmowL s &
BLX Rm stsffo jdzdz' 2 f jtoj nH
BX Rm stsfo jdgdzgr 2 f jtcjmtBH |-
CMN, CMNS Rn, Op2 vtcOo dzdls! M ftetslsde §N,ZCV
L Z2OS
CMP, CMPS Rn, Op2 dicOo dzd Is ¢ N,Z,CV
CPSID iflags RL a3 dzd Is+ Mmistipdsitsdad j| -
LOftejlsdls: ftejter 9 Od
CPSIE iflags RL d3j ded s+ M) ts ipsitisd@q j| -
cOLejhdls! fJtjter 9 Od
CPY Rd, Op2 1 OctebkL €O N,Z,C
DMB - 1 0te! jto MddemrtesdzdL O\-
f OV Isd HOdzdz =
DSB 1 0te! jto MddemtesdzdL O\-
f OV Isd HOdzdz =
EOR, EORS {Rd,} Rn, Op2 RfMCdzs yOs h j j RJ R N,Z,C
ISB - 1 0te! jto MddemtesdzdL O\-
dqdziistelzC ydw 3
LDM Rn!, reglist 1 OctelzL $ O d3detsy § Mise (-
ddzS toj d3j dzls § sfdzi H
LDMFD, LDMIA  |Rn!, reglist 1 OctelkzL $ O d3detsy § Mise (-
ddeS toj d3j dzls f tsfdzj H
LDR Rt, [Rn, #offset] 1 Otk €O Mdzso © 9 t4-
LDRB Rt, [Rn, #offset] 1 Otk €O BO2ISO 9 t4-
LDRH Rt, [Rn, #offset] 1 Oc tc 1 Mdete ©@d M s tc |-
LDRSB Rt, [Rn, #offset] 1 OctelzL €O 9o tjcedmlistd-
LDRSH Rt, [Rn, #offset] 1 OctebpL ®Q ¢ d Miste {f tsdzlf-
L Z2OS
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[ dzgj BEC [ jteOdaH T steOkCts] BYdMOd A dzOG |ulstc O da
C sd3gOdzH '
LSL, LSLS Rd, Rm, <Rs[#n> [seduimSd2 MHeadcé oNZC
LSR, LSRS Rd, Rm, <Rs[#n> [seduimSd2 MHeadcé oNZC
MOV, MOVS Rd, Op2 1 OctclzL €O N,Z,C
MRS Rd, spec_reg g ydIlsols: Mmfj ydodz dgr-
tcj edfMmistc BN j gvis dzOL
MSR spec_reg, Rm 101 dmMOls: B §dHlste N, ZCV
dzO0L dzOyj dzd ™ o My gy
MUL, MULS {Rd,} Rn, Rm LV d3dzts Y |, B2efsjOL oW H dzf 2 N,Z
tejLzdz sOIs
MVN, MVNS Rd, Op2 1 0ctelkzL $O ddgo j tefdzes gN,ZC
NEG {Rd,} Rm Rdzo jtels Jtetso Odzd j N,Z,C,V
NOP - 1ds sfjteoydd -
ORR, ORRS {Rd,} Rn, Op2 [ seduimMStsi RJ[R N,Z,C
POP reglist RLOdAzj y' twjcecdmlilster -
PUSH reglist 1 Odzi MIsd tjicdMmilster g-
REV Rd, Rn RLAJ dzdls! dz0 BBtcOIsd-
BO2Istso o Mmdztse j
REV16 Rd, Rn RLAJ dzd s dz0 Gats@Isd-
BO2Istds daz iy dzts © OR
REVSH Rd, Rn RLAJ dzd s dz0 Gats@Ilsd-
o B3dzOH " jfgzimjts dzidf tets d
tc Offfifefipls Wz@lzd §| L dzOC ts9 s
MlsOteh jj fsdkmdse s
ROR, RORS Rd, Rm, <Rs[#n> AdSddujmed2 MmHesde |NZC
RSB, RSBS {Rd,} Rn, Op2 I " ydloddls f theetesds |[N,Z,C,V
fsteWHCSHR Otcd kzd3j dals
SBC, SBCS {Rd,} Rn, Op2 lrydlsOdedj m kEZyjlssdNZzZCV
SEV - ViMlsOdzso dIs! ftedL dzO¢-
STM Rn!, reglist HBSRtcOdz ded j dzdztsy 4 M-
dqdz€ toj d3j dels § sfMmdzi H
STMEA Rn!, reglist utsntcOdzjdisj figis o © 6 j |-
ddzS tcj d3j dgls f jtojH HI
STMIA Rn!, reglist etsntcOdzj ded § d3detsy § Mlg-
ddzS toj dB3j dgls f sfydzj H 1
STR Rt, [Rn, #offset] HRtcOdzj dedj toj cdMmlstd-
STRB Rt, [Rn, #offset] utsntcOdzj dzd § B Xl Mls tg-
STRH Rt, [Rn, #offset] s gAEd | ] d Giidkihers -
SUB, SUBS {Rd,} Rn, Op2 1" ydlsOdzed j N,Z,C,V
SVC #imm lrLtse MEf jtcodL stcO |-
SXTB {Rd,}Rm{,ROR#n} ltcjsBOL 59 Ols! BO2IK-
dztso s
SXTH {Rd,}Rm{,ROR#n} ltcj sBOL 59 Ol 5z -
9 Mzse ts
TST Rn, Op2 ] cso j @@ dzgiz B Ists9|N,Z,C
UXTB {Rd,}Rm{,ROR#n} ltcjsBOL 59 Ols! BO2IK-
dztse s
UXTH {Rd,}Rm{,ROR#n} ] o] sBteOL 59 Ol tsdzlf-
9 Mdztse ts
YIELD - R dzfyls toc ZHinynddzy O §f Otc Of-
sBdMyjujddy fted &d
L OHOYO~A
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121 | Mistets ] dzdz'da i d

dlsOdzH ANSIsW L " €CQlzj B M jydeaOjls dgj f sMmtcj HMise j dzdztsc
qdzmlste S ydw s sy Msed. | ©OL inginkdg) SfedEsQodd, o il
ECOL" 906l Ct®Rfddviststelz dz0 dzj sBatBHdBsMs! ¢ j dzj eOY
Mzt yOj difited L 2j s 2 Codkfddvisst dj §SHHjEY o Ol Ist
GjCtdj dzHlzj s oCde ydls: o IbkjCMls fotctOdd  ONMj
qahlstelzC yd 2.

] CMSIS ftjHEMBEsEj dr fdzj Hizs h g o Mistets j dadz j \
oL By dasfls  AN® O.dzn Otels O

v OB dzdfAtjid Mistets§ dedz § MU yddsL o sdzw ¥ h ¢
Gjdzj odtotse Ols! dzj Clstster j o dzfistolz

[ dzgji BsCsH Ct@EOdHT {§tofs JfdmOdedy o Mistetsj dzdzts?
CPSIE | void _ enable_irg(void)
CPSID | void _ disable_irg(void)
CPSIE F void __enable_fault_irg(void)
CPSID F void _ disable_fault_irg(void)
ISB void __ ISB(void)
DSB void __ DSB(void)
DMB void _ DMB(void)
REV uint32_t  REV(uint32_t int value)
REV16 uint32_t _ REV16(uint32_t int value)
REVSH uint32_t  REVSH(uint32_t int value)
SEV void __ SEV(void)

stesds] GMSSHSOSC Y] GBiMijudoOjls oL deydshls! ylsj
tjedmlsese sy MMsE0, HSHMRIdE MSH. § sBsh ! ¥ G & dO dzH

v OB &Z4RiA Mistets | dzdz’ | CMIEmpdvd HsMiskz
¢ MPiydod de" &3 tej ¢ dMmistc O3

1 Oq d3jodastzq tJdd
fmf § yd 0dz | Htsfr]lslz] Jfdmoded] oMmbtetsj dadels2 W Iz dz€
tej e dMmists ‘

Y Is J dgd j| uint32 t get PRIMASK (void)
PRIMASK Y Of d M| void _set PRIMASK (Uint32_t value)

Y Is j dgd j| uint32 t get CONTROL (void)
CONTROL Y Of d M| void _set CONTROL (uint32_t value)
MSP Y Is j dgd j| uint32 t get MSP (void)

1 Of d M| void set MSP (uint32_t TopOfMainStack)
PSP Y IsJ dgd j| uint32 t get PSP (void)

1 Of d M| void set PSP (uint32_t TopOfProcStack)
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122 [fdMOddj ddzmistelzS yd?

]l t©OLHjdz fttjHMisOo dzj dzO f SHtctsB dzOY tc ] gzl FfpEHOYJ Vv ¢t
s jtcOdzH " ;
scteOdzd yj dedw dz0 d M sdz' L sBAAdzdzi¢ GnyQildsi SRS Cn €t
¥ sted3OIls otstfsjctts@dgH O
sfjteoOydd MHodcO;
9" tcOo dzd O e s o ;
oM 6Oy jddv M EuyOMmisdj B Mujlsuyds o ¢ tsd30dzH;
Edztse detsjy d MY tsdzdzj dzd J .

1221 [§ jtcOdzH
I coyjmkej ®f

s j e@deas®y b & d Ol tjcqdfiste, €t
cOdj Iste, mydud

d
{0 dqudzr 2 Hdv Codtejlbdes? CtdiOdzH ' .
s jtcOdH Ok d, ¢OC q’tGandzts, s S-e©dzr | Bls jtadijL. &z a2 s @)lszlz
WSt d®Ols S Bd&OdzHT  § tej HEzf)ds0Is tafjocj ffsstaii \j Qs W H'C, 0yt dz, € C
ECOL" 90w dzj f sMtej HMise jdedes f jtcjH s jtceOdzH O3] .
[fjteOdHT o dzj Ctbtster 7 ddmbstekzSydwvns HBfEMSOs s @
Bsekls B! C0OC wjcdmsiesd, 506 sddOisdzplsGdis®ls. I § Hot

1222 [cwOddyuj dzdv &0 Jdhfsd LseOddj PC d SP

[ descdd ddemlstczSydd daj ftsLotdwesls dhftsd RACKe @Is:
¢ OL Olsj dz8P)Mlej SCA YJ Mis df js daz Okl © 1 sHictsB dzOW d dz?¥ s te
s dmodzed d QtssztGJlsdz': ddzmlstez¢ yd2.

16 [0] OHtj MmO, Gr;;tajlzm@gﬁ@tsﬁdtstsmdztsBx,BiLIz(,L[QMsU@GRdzH
dzfOPHtsdzy jdz BM Is! t0Qe jdz 1, sO¢ C0O0¢ 1Istsls Bl ECOL
ftesyj Mste ﬁiSHHJtG)idSO s IstsdThmtb. d dhistczS ydd dL dzOB t

1223 Attcd3Ols olststesets s j tcOdzH O

l sdzr hd dzff) Is e3® dzH sBtcOBtSIsCd HOdzdz = fsHH jtoy do O Is
olsstetsets tsif jtoOdzH O. rodzjd o wsfdmOoddd MddzsoSmdmo
BHjls GBtsL &z@petasd2 MW 1 @S¢ { ssd3 9 COyjMmMlseaj fjteO®dzH O ¢

Ctsdzils Odzls O;

tjedmiste M dzj SHEOE @] lsis w2k dfiH o d ¢ O.

s tsdzinls ©dzls ©
[ Odzdz" 2 Isdi obsttsets S JjtwOdZHO LOHOjIsMmWw o WBsted3OL
#constant
GHg)nstantd3ts>|43|S Is !
dz¢ B 52 Csdzmis Odzls 52 ColsstcOW By Jls BN Is!

otsf! dddteOL W Hdetsets yYydmdzO o dzjots dz@ dzs Btsj Gt

2-cOL etz Mdzse O;

dzs B 52 § tsdzfls O dzBOXYO0XY; o dHj O

&z B 52 € t5dzfls O daX¥ORXY®0: o dH j O

dzs B 52 € tsdzfls O daX¥OYXYXY.o dHj O
I SMJH or hj sy dmnodxd e HifisOpair-s

sttty e tsd " s ¢ tsdzd Uj Gpsstagt A3t Hzf)ts h Wz EPB ! B tSC
hdqtetsC d? HdOYf OL Bdz L dzOyJ ded 2 . ]l sHtetsB dztsfls d gL dztsy §
qddzimistezS yq2.

h j fls dzOH yOIs j e
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lted dmMfsdz Ltseo Oded d € 5 dziPbetads? dztsoc 5 ¢ S0\ RaE0MN
ANDS, ORRS, EORS dTSTo Mmdzzy0©j, J Mmdzd ¢ tsdzfls Odzls © BlSdZJhJ 2
fzlsjd3 MHodc O o ! d3q’tsOLtGWHdZISG1s yqdmdzO L dzOyj dedjy 8B
WdzOc O fjtej dzsMO. [ dzv o fnj Operafdds Odzt dgj 8zj dzdlzOyf§ &z@8 ©
ftesdfmnrntsHdlIs.

1 Od3j dzO d deflstelz € yd 2

) mdzz yOJ 4 Mdzd ftsdz L s9 Olsj dz ECOL"™ 9 @jsld £5C sd
Istcj Btso Odzd W o, Offfj kB dzj o6 By jIs Mejdzgj edtetse Ols! CtsH
sBjMfjudoeOsh j2 dzgj sBrtsHddBkzs Wkd ydosdzOdz desfyls .

1 Off toed d3J to, CHR3RiEH @OXFFFFFFFE di3tsy J Is B' Is! ftco 5B Ol
1 Codo Odzj dzls dzizZCMN Rds #3RdzH Iz

ticdfmlste fn dhdzidisBdy L{AIGO ] stesd3 MHo d G O
]l  HOdzdzets B3 ) dzlz \OPegyand@y L tO@ Y Ismw o W stcd3y :

Rm {, shift}
GHJ:
Rmitj edmlsts, fl]tSHJtG)ithQ HOdzgdz" | HdzW o lststelEts
shiftiT dzj sBW L Olsjdz dz@ 2 f OtcO Ists, sftej Hj dzRm.h d 2

le By jIs 1 tod deLd3Ofsdzj Hezedtsd = L dzO Y dzd 2 :
ASR#ni Oted W d3j sduj MS d2 MmMamdle, aEtSD» s dzO
LSL#nT dzse d yj M< d2 fMmHmeeddels ,o di=8ds= dz0
LSR#nT dzsée d yj MS d2 MHuHaddlso fnEOREs dz0
ROR#nT yd S dzd yd M€ d2 MmMHuwed®Fls,o filBGBdts d&zO

g dzz y 02, dMmdzd MHeadce dzj kS OL Odz, LSISHA.0o Otzipdzls § drts
COyimsej fjttOdiO dhmftsd' Lkjlsmv dzj {Rinesj v ) ESddE§ diilzts
Hstf sdzded Isj dz’ dz" = ftoj sSBtcOL ts9 Odad 2 .

lted E2COLOddd fOLORilstcO MHodcO o SCORBpMBO Fo Bede
Msslse jlsMmise z¥ h d ey O Bee GiLdisd A 2020 Y Roed J ts Hege@ I tB) Isfigt®©H | oy d d3t
e ¢ dfiRtdy o4 dzvj sw.

RMfsdz! Lo Oded] G jtOdzHO Mts MHodetsdz o dzj Sslstster
WdzOc O f jtoj degsMO. 1 tsdzjj §sHtetsBdaf digd 2ddzd Y ded st dze®@ OWy dzC
cOMmMMmMBstsistej dzts chtf Jot®OOYY dx.MH o d 6 O

1224 [ jtOydd MHeade O

JfijtwOydd MHedcecO fjtoj dsmwlis L dzOyjddj Bdlsse MBH,

ZO L OHOdzdztsj € s dzdiwpjdigladpCs fifHeLdd @] 2 s Ho de By jIs o f sdz

- dzj Y smtej HMfigo §f dedgtsh + & d daRs &R 4$L2d ROR, ftoed 1 Ist
tejLizdz sOIs MHoadGc O L-PuzkingOERY dzb; tcj ¢ d Miste

- ot oty @Y or ydMmdzj dedw L dzOy Ppechnd2 o s O dzs, S H 6

tcjLlzdz IsOlIs MHeadec O dMftsdz LEjlsmMw COC BHddz dL

[ s zMmisd BOMMHI G @O L O dfdls ©ls IsdfO MHeadecO d dd
fteddsj dzj dz. 1 MzkyOj jhmdzd s §O0LOdjlste ©0Oojd O
[fjteOydd MHeadeO tjedMmistc® odzdwels dO L dzOyj dedj W dzC
CSGHO HAzddO MHeo U o ddO].0ddls®L MHe e O d da o dzd
sfdmMOdzr o Mmdzj HizZ¥ M RS fif HseH fieddQ JH g d2) n itéHj d2f{dgds tsfipH © d ¢ ©) .

ASR

dtod ¥ 3y sdud MSCd2 Mmmesdlds off]ueqedis Mdp® ¢ terOe didsf | to jnaia] fy &
Rmoe f Qo 3¢ H#aOd yd2, Ists Jj B2 deded @@ E3 2 3 1] dMme SH dats
tjcdMmsteO L Of dI @ DM windej o O siddsh HedBE &z &z’ s OO (
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[Tt cORFRENBsy dets dMYf sdz! L s Ols!  HdzWw Hj @&pdz®Wn2 O 8Oy
S5Ctolzc dzj ded s Ist®) oz dB3j dz' h ¥ Mmlsstesdzz (9 dzOf ttOo dzj dad d
lted My sde L so OGRS, dB)sls@C Y d o fr) dz&SR @nj d ) 4 hpdzd
LEzjlsmw ftwd orf ydmdzj dedd o Is B@S,cMYNSs ANDS,GORRS) EQRS df @zt
TST W dzO¢  jtoj desMO § tod dedsibgjlsi dzy dz@ u jBdgdsiO, § o ' Isj fdzj dadz

sfjteOydd fmHo dce Onll]lstejichishls @@ sO [

] MEyohn>imM&, ofMmMj Bdbr KjLEd OO EkfMlsOdOs d«
tjedReeor fdd ftod (ks sfjeoydy osddwjls doO ¥koc
EilsOdz0e dzd o Oj sty tOode a3 L dzORpj dzd* BlSO [ 31] tejcdMmls

Carry
YyYYyYwyy Flag

3 54321D|;|
j lJLT

t d Mk dE&ISR dzf s to 2 ASREMS

d2 MmMrHondedls P isdeEdpdls ¢ tOR ddd | tc )R Otc G
g2, bkt JjMmls! dO d3jnfijlstisq SCdDMOBzPR dzf)§ tcBezPo C
s O L Off ffffyy zed@RjSIs mw 0 (

1.|.$R‘5 N3ty dets dMmf sdz' L ts9 Ols Hdzv HJ ®pdzwn2 © dz0 Y
fdzd L dzOyd dedd ddzsj teftej sPelzj smw COC yj dztsj
sdz L 59 Odzd USRSY dzfifds tc B © Mgzl @4 J MU8R #MmH o d ¢
an ftcd or ydmdzj dzd d MOVS, MRSy A\NDS, DRRSOERDIR® ¢ 5 (
WdzOce fjtoj desMO ftoedded d3OjIs L dzgOyj dedj ¢ sfdzj Hdzj G
udd lsfmSHOJOfr]ds@nlﬁ}dlBs@GFBlmﬁjlstGO

Il fmzEyopnp>Fmn&e, ofmMd Bdl' tjLEd IsOIsO nzfrHs OJR 9 dz
JOydw odzdwijl dO ¥ daoe fJjtj dsmhO, I L dOuyjddi I

T [

t d ik dESiCRrR dzf s to 2 LSRFB

I—
wn
=

cdud Mcd2 Mmueandpdlse dijjosty datz® d ls € tc dBdfds] tefj feRei@pls@ O
fds@ dyd2, It jMls! dO dhiisistd oo a2 ded)ezj b @ 8¢
50O L Off ffffjzedmRCls i 0 (

O dESLE#N By dzs M sdz! L 59 Ols! Hdzv E dgdztiRm paBdr? ~ L dac
Oj, Jjfdd LdOyjddj dddsjteftejlsdiekjlsm® ¢O¢ yj
LOY dMOdedetsy © HBYtsdzdedIsj dz! detsds StsHj . 1 jtejd
fij ks djte .

M sd Lo Odzed HSLSH deiPs c RO §f o  fdzk WL ,#n | M d
Eilmw §td o' ydmdj dddMEVS MRS ANDS DRRSOEDR® § S
G fjtod dsmMO fteddzad dzOJ s L dzOyj dzdd ¢ tsfdzj Hdzj Gt
u;ﬂoﬁofmgzdsmtsoifﬁﬂﬂ’ teg} oA IS[ta0zfn Is BHH Q] 2y o dzd W j Is  dzO
J toj dets :

8
@ m
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I miEyop>imM@&P, ofj Bdls’ ©jLkd OO nzfHs 0D o dz
S5 jeOydw oddwjls dO % kO §jtoj asMO, It L dOyjddj 1k

l

0

[l D —

|:|31 514|3|2 0

Carry A T | I ? ‘

{ d Mk @&ISR dzfls te iz TSLGS

d2 fH e lso tifig Qmj esdg@ s S terOR dids( | to jindRefy 196 @
2, bt jmis! dO0 &j-miss e QPR Y 0 ©
dMisfg© o | i @dsdgdJ cOL oW H s @i’ sOIsO (
qfnt]’ sdz L 5o Oded QORS[ dzm® tc s Ok y @) , Jj MBOR #mH o d
fod Lbjlsm» f&d o' udmdj dd d MOVSBAES: ANDS DRRSOERDR®  C 5
qSTH zOe¢ fjtoj desMO Gtodded BOj s L dgOUj ded j 1§ tsfczjnulpizj ¢ ts
G

Mz yop= jHozd jLbd kO MsefOHOjIs M dMQ s+ dr o
BYjLoydy sddvjl dzO WO fjtej dshm0O, IstsO el dizC]

fdweOoydy yd¢ dzd yJRORSE 5§ Ane@ djcldis s d3, Bsdzr "dd3 32
CdujMS sz MHodmwle f § OOk Iststsds

llil? ||.i

_________

{ d f)lz @KICR dzf Is to Iz ROR{H3

1225 1" tcQodzdo Odzedj OHEe] Miso

] 5H HGMEZfsd § ot cis®dzj fizdazdgz@® s s j toydd,
LOf dfm' fMiss, Hot2dy & Mdse, d Bdjj HdAddd & §thd,
OHtej O3, 9" totsodzj dzdzr &3 5 GteOded yd fMdzts e O, O HtsMis
OHtej MO, 9" tesodzj dedzr @3 f 5 Igjicddflgd y§  ©tzd peztsoB@2 sy ¢
wodzwe Isfqw or totse dzj dadzr d3d .

ltetsyj Miftste fsHH jtey doOj s HBMskzY 5 dzj o totse dzj dzdz
Cfdzfr]lstGIzQuq’D

LDR;
LDRH,;
LDRSH;
STR;
STRH.
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1 md sMmlsOdz dz § ddzimistez€ ydd fted fsfrilsCy Htsfylst
Gj dzj toddefiz® dgr y Heed fault)(. 1 dzjJ YtsHicsBdS HOdMd 2 ot tofsf
c[/BlcOBESISC Oe.sIsC OL 59

1dortetsodgj dzgdz” 2 HBMisky ¢ HOdzdz o, CO¢ ftOo ddzts,
9" lotso dzj dedz 2. sttsdzy Istsets, dgj SBslsste’ §j B dZOMISd OHLGY
90 Is ! HsMiszy ¢ dzj o' tetso daj dzdzts dRM B § & (5 biglz ozH & | 16i5¢f §) 6 & d3th)C
sBj M j ydoe Ols! dzj sBrsHd BB or tcOodzdo Odzedy H Odzdz = . r
Colstster n dzj o' totso dzgj dzdzr 2 HtsMslzy MEzh j Mise dw j Ismw dzj 1
B d ISUNALIGN_TRP tcj ¢ dfqlstc O CsdzW e 2teOyd €CR,d kit tic O of drjddadjWH
Wste3dtetse Odzed ¥ fetsyj Mintstetsds dms dz® udls g dz! dats 2 ¢t fy flsf @ ed
CesdW dezteOydd @) 2§ cOo dzj dzd v

1226 oHEjMOydy wsldshdlsjd ds fMujkuydso ¢ sdkod

| Mdfljdi ¢sdOdr 6w dSiEQ e Odidd e zomid
Mldds’ L O] ded ™ MUPG i@/ GdgDilzn ud Mdzj dedztsj Mg
or ydmadzv jlsfw OMmMmj @3B dzj etsdz OolssdBOBIdUI MEd dhatsHw dL
Mz yo,] Jjmdd Mdijh jdd] Mddh Sk oj dzdSts, HJOG Mk

rdzv ddzms BBLIyydREzh 2 OHtjf SftcjHjdwjlshy COC OHte
BO2I0.

rdzv efmjnrn BBMsOd d' n ddhistekzSyd?2 IsjSkhd2 OHtj M
fdzep 4 BO2IO, fHted L IstsdE Bdl [1] tjLEzd IsOO Hsdzy,.
9" tcQ@oad@dzd¥ OHtj MO B CteOdzdyy Mdzsoe O.

dfMfj BB dzj e By jls YBHHjYdoOls! t©OMh dqioj dzdzr j o Ote
sls dzts ) d IsSRCdz! de® § tegfizidste O f dz® )/ dedfdide(f o Y defPopty &, #nurshegrf O |

1227 vmdzse detsj d Mt tsdzdzj dzd j
I sdz h O yOfmls! CtROdH GHEOHO Ud G Gziz - L P E | d

tojedmlsts MeMissw ddv ftod CABSR) dzs8 §@sdddBENisd( s
or f sdzdzj ded v .

1iSCtlsster j StBOdHT oddwsl dO ofmj W dkzOdHyoOjkzj § fiz
ddzilstez € ydw dzgeOij il jj sH Odzdets e 5 W dgGect0, fiy At O dav geB i dz
fsHtetsBdats o dzdwdedj dzO W dzOcd twOmMmdislstej des o s dMOdadd

I 5L By detsfyls? MY sdzdzj ded v o dzd  dzj d MY tsdzdzj dzd v d dzfyls
W ZOctse, MYistdkdtse Odder & t©Odzjj, Bsyjl Brls! wishlso
Ehdzsode 7 §jjosHEe, &t flklsjd HEeOs dj dzd™ kW W
OB UPEAOL ' 90jls Midmss MEYY M, S’ j oY dat
Wlstse™ fMHj kOl jj khdse ds?2.
1 6d dzOdzdydd BHESEE dL S OL Odedzj TV il & dzZDE alzd § to
%O fmslke jkMisod LOHOMGESEE khdseds. [ Mdad khdssdj
- dad dMmY sdzde” § Isfyv;
- dzj LOfdMr 90l L Oy dzd-f st y@OYdY; o tjcdhmists
S dzj edzdw jls dz®@ W zOE(;
- dzj cjdzjedelzjls dmMS dzr g ded 2.

ltesyd MfMstedzetsy VYwHies f sHEdHe) dd&ZBls bz Clsyzsfd! € s dzs o dats «
B<c> (Brancckr) sHHz d MEYWJdSECMte EfMdzse dscts M sdzdzi

1d34d © tOLHjdz ttOMmMMd3OIlstedo O Ismw :

- Wdz0ed bkfmdztse d2;

- Me¥Wdemr EmMizse dtsets dmi tsdzdzj dzd v .

AdZzOSd EfMdse d2
tdedmiste Msmiss™ dzd W { o ARSRO)Hs 1o ff ists dydQPa@dg™d" d § W
- N=lofqdzk yO®j, jfdd tjLbd O §jwOydd djde hj
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- Z=lofdzk yO®j, jMdd tjLbkd O t©Oojdz dzzdzs, 0 o

- Celefpdzz yoOj, JMmdzd fted o' ftddzjddd tfjttOydd o
fazz yoJ ;

- V=lefpzz yO4 , J Mmdzd f tesdf J dcrOfytefafdziodad flzad ¢ dzts § j 6] § 5
sdo detsdy Mz Yo .

) joj desf) otSLAdSOjls o MdzjHbkshdn fdkzyow s :

S GjLEd 5Ol Mdsyjddy SSOLO0EMY Bsd "j ddkd Os
- jLkd SOl or ydlsOddw BSd hj ddd ©Os jd dakzdz ;
-9 jLbkd kO] OB’ odizlste] dzdzj 2 ztsc& deded € ff tot
HOdzdzr i d desedujMS AR s jeoyd?.

) jtejitsdzdzj dedj oL ddSOjls o fMazy®j, Jhdd tjLtb
fMtcOo dzj dzgdw BtSdz! " j dodzd tOe2f3dz 2731, dzdBts d3j dz' h j

I sdz h W yOfis!  ddigls e MAOWG zd B MOE s Istsdz S5 o
ECOLOd MENBHGEE dezé ddatt stedsOyds Md. o fdmOddd € d

glzWWdSir Pkidzse dztse s d MY sdzdz dzd W

]l di3dzi BEEC sHOR € tsdBBOdzZH , Hsf EMC O hdr EmMdse dsj dHf
dzts iy Is ZCOLOdzdW dzj sBY L Olsj dz' dztsc 5 d zlis @ Ofn dzif@ztso 8 . t5d ¢
¢ O{€ond}.

{ Mdzd ¢ tsH Emdztse dw ZC OL Odg, ddmlstezs yqw or ff sdzdz
mMslse jlsMiseze h j B EMdztso @APSR.W dz®Ofg s dz'teL] & jddgy Isjtc OF S H ' it
sOB dz40yj v O3 Y4 EZCOLOd MmMtlse jlsMmiselzs h d jujdis@d W JdDE s,

viMdzse dz' § Ctd3OdzH’ toj Ctsd3j dzgHlzj Ismw dMmf sdz! L 59 Ols+
9 ftosEtOdid] .

U OB MG U W ST Ehmdse dses df

HEWWJO A ZOG d 1 dz0yj dzd j

EQ Z=1 { O9 j d&zgilse s

NE Z=0 1 Jd 6009 j dzmlse ts

CS d dzHS C=1 I1tsdzr hj ddzd tOodets, BJLLBEZOSEI T
CC d dzO C=0 [ jdz BjjLL d&z20OCsoats] MtcOo dzj dad j

M N=1 [ jdg M| dglzdzv

PL N =0 Isd M| ddzd t©Oo dagts dalz dzs

VS V=1 1 jtoj  tsdzdzj dzd j

VC V=0 1ils §Jte] {tsdzdzj dgd W

HI C=1andZ=0 Isdz BjLLZOSCsots] MtcOo dgj dad |

LS C=0o0rZ=1 [ddg hj ddzd t©Oodzts, BJjLL dZOCSo N
GE N=V Isd | ddzd tOodets, L dzOCtotsy
LT NI=V [ jdg hjdzOStsatsj MtcOo dzj dzd j

GT Z=0andN=V I sdz L fzOCsotsj MieOo dgj dzd Jd

LE Z=1landN!=V [jd "] ddzd tcOodets, d JzOCtsotsj i
AL 1 ljLbemizso detsj d MY tsdzdgj dzd j
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123 ssBOdH' HBMsEZfO € fO&RYIs(d

IBtsBh jdzdzr | HOdzdzr | 5 C5d30dzH Or H G fidOBYfdHAL] § Od3W Is C
U OB z4Gi@ sd3OdzH" HEsMiskzf O €
[ dzj BsCsH stOCtsj s dMmOdadj 4 s O dzq

ADR 10GtlZL SO OHtjMO, L OHOMESESr flsdzsfl
LDM{mode} 1 OctoclzL CO dBdesy J Mlsoa O tjcecdMmistese
LDR{type} 1 OctelzL €O tjedMmistcO, dzj { smtej HMilso j d
LDR{type} 1 O6tlkzL SO twjedmistc®, MBjnh jddj o toj
LDR 1 OctelzL CO to] cztbfipldbs P dotf Hesgk OH o Mz
POP RLodzjyjdedj twjedmbstetsa dL filsjc o
PUSH 1 OctelzL €O tjedMmistesea o Mmilsj ¢
STM{mode} dntcOdzj dzdj dBdetsy j Misoa O tjedMmlstetse
STR{type} datsatcOdzj dzdj tojedmlstcO, dzj f stej HMiso
STR{type} ytsntOdzj dzdj twjcedmlstc®, MmMABBih jdedj o

12.3.1 ADR

1 06telzL $O OHtj MO, L OHOdBEts Glsdtshdlsj d! dts My Isa

g ddzls OC md

ADR Rd, label

GHJ:

Rdi 6 ¢ gtz yOls j dz' .
Labeli Slsdzsdls j 2 dz' %0 OBy MBssls desdls j dz eézs fyj sy

{1 dMmOdz] |

RdzMstczPDRJY " ydfmdzw jIs OHtej M HMskinGzsEJ ddORY s S It
L dzOyJ ded W Mud syrRLCS @ (Eisik®fpe j HMise j dzdzts L OH Odzdesc s 0
LOY dMr 90 Is toj L zdpslsrls Ods jtelzt ¢ d Mls o

1 ZOetsHOKY MYy tsdz' L so Odeds tlsdesMmdlsyj dzt des OHtj MOY
cOL BN Jddy o WdLdudMEts?2 fOdBvWIsd.

1 tod Wtstsdgdddzedd f) § 5 d3sADRYO HGcg dg@dzH '] t6j - 5 HBX JudzBX € ts o3
foscteORZBd MIsz dzj sBrtsHJdBS EZBJHJIS: Mw, ylss Bdls [ 0] W

1 20y j dzdw Mz M j dzd WPCB Is dats izt Is flz@F dzs d Is’ fEv1020. f toj H j dz

[GtcOdzed yj ded W
Il COoyj Mmise j Racpjcdf flsmte O Mt sdz! L 5o OSSP ¢ C QP &S B

PC.
A dzOG d
[ OdzdzOv dJdzemistczC ydw dai odzdwjils dzgO Mmtsmisswdzdj W dzOc
1 tod d3j tor
ADR R1, TextMessage 7 106tkzLdl! OHtejfm ftsLrdydd, ESOLC

& BextMéssage, o toRE dMlsts
1232 LDR d STR, dzj §f siec@detzsp j igdgis" j &J j

106kl $O ddzd MsRtOds dzdj tjedmlseO o toj ydd
ddeH j CMdtetse Odzd-g dgH §f Sz f B sHBG dzd § d3.

e d dzls ©C fyd f

op{type} Rt, [Rn {, #offset}] ; OHted MOYdw Mt Mmd3j " j ded j o3
op{type} Rt, [Rn, #offset]! . fdgH j SMdtetse Odzd j

op{type} Rt, [Rn], #offset , f-tpisj CMdcse Odzed §
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opD Rt, Rt2, [Rn {, #offset}] ; OHt MOydw Mt Mdzd " jdedd d5, Hot
opD Rt, Rt2, [Rn, #offset]! ; fotagH j SMtese Oded j, HoBdetsy M
opD Rt, Rt2, [Rn], #offset ;. f-gips] CMdiseo Oded j, Hot2dzsj M
GHJ:

opltsm{dz gL CtsHtse s jteOyd?2:
LDRL OctelzL dIs! tjcedmists.
STIRMsrteOdzdIs! t©jaedmists.

Typei sHddz dL ME¥Y W dEMse ©OL i3 O H Odgdz’ = :
- BiBO2Is BjL Ld&OCO, fHttd LOctkzL ¢ MIsOth dj B O:
SBiBO2Is Mts L d&zOSCtsd3, fted LOcwkzL ] fHtotsdMmnmHJIs
o MisOth dj B ORDR). (Istsdz’ Cts
HiBjLLEOSCBSoats] §tsdzzmdase 5, fted LOctkzLCj] Mmls
dzkz dz .
SH T fskzEmitsets Mt L dzO ¢ ts d3, ftcd LOGctelzL € j ]
LdzZOCtsotsets BdIsO o Ms@BR).dj BO2IT (lssdz Cts
BiL MEVWRECHOtYHds] Mt .

Rt tejcdmlsts, 9 C(lsster 2 HBdy 20O fwtsdLosHdIs MW
Hisdzy des B Is! Mtsh tcOdzj dats.

Rnitcj edmilstec, MtsHjty Ohd2 BOLBSO" 2 OHtejMmM fORYISd.

Offseti Md3j " J dzadj SlsdesMdlIsj dz dztRn. B AL sdBE O jQH tej] finddd M
ZCOLOdzs, Gdts §f SHEHO Bz dgza®j smw 0O

R2T Hsf sdzdgd Isj dz! dzr 2 tjcedMmiste, §toj HdzOL dzOyJ dgdz™ 2 H (
ddzd L Of dMmd.

[ dmOd J

IDRi L OCteky Ojls sHddz dzd Ho O ©jEdMstO L dzOyj ded j o8
STRIfERtOdz jIs L dgOyj dzdj GHdzses ddzd HokR tj cdmlst
Rdzistez C ydd M dagets 5y tOHOMMEE jd3 Mdsj " j dedj &3 B kzls

SHdtsd3 dL MdzjHkshdr iy ddse OHtj MOYydd:

dHtej MOyYdw Mmts fydsj M j ded j of3

) 20yd dzedd M3y " jdedw HBBOO d&ZzV jlsfw € ddzd o'RpdlsOj
fiLkd Ol dhMfsd Lkjlsimv o COYjMmise O OH L, dfPs @Dl dzg
sflsOj Ismw dzj d L d3j dzdz ds.

sddsOCmdMm L OHOdY RNGdEsEEC s toj ) dBO: |

dbHte MOyYdYddn jC i totso Odzd j d3

) 2Oy dedj M3 N jddWw HBBOO AW jlsfw ¢ ddzd o'RpdlOj
tdLbkd O dMmMftsd Lkzjlmw o COyYJ Mo O OHLQ fnddmn" @lOji dgd
sBtcOIsdzs oRntcj ¢ dMists

s dzsOCiMdMm L OHOdzd™ RnGidifdeflc 5 toj ¥ d BO: [

dHtej MOy d wd dpy jfSCtfipidc ts 0 O dad j d3

H4SHJ o) ddts] Bl dthifjlszO L 2z j smw ) COyjmMsoa ©® OHtej MC
1 42Oy dzd j Mmdzj M jdedy HtsBOo dzV jIsw ¢  deded o te®E ©f) iz U g
LOf dMmr o 0jIsmv sBtRBIsdzs o tj ¢ dMmiste

s dzsOCMdMm L OHOdzdW RNt G s toj ¥ d BBO: |

1 Octelzy O d3tsy ddzd MBrtcOdzw j ddtsy L dzOyJ dzdd Bsy s
gqdzd Hots2dzr 3 Mzseasd3. 1 O22Isr d fdikzmdtss @ dytse iz IszO§ dzlsiz]
BJL L&OCO. dda. AlrtcOoadzdoOdzd] OHtej Mtso 0.

v OB dzdApOf BC OL " 9 OJ Is HJOf OL tsdg L 2Oy dJ dzd 2 fMdzd M j dz
OHte] MOydd.
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U OB dZPAH@ d Of OL sdz L dzOy4d dzd 2 M

s df ddemlstelzC yd| s d3j " j ded | ) te-ddzn j S Mdtetsg 1 tsfadsdzH j S M tsts ®
ddzso s, ftdzkmd [Is 0 HT sls 0 Hts 1] sls 0 HB 17
[o82des] Mdzse s 1 2Oy dzdw, -BicObdHJOFOLsdzi s

[GteOdzd ugj ded W

rdzv Csd3dOdzH L OctelzL € tjcedMmlstese :

- dMmMfsdzt L ts9 Ols! Rids j € @ HHCH ISP Bsy dzts Clssda? € sd3OdzH OF L
dztso O;

- ftcd LOGtelkzL €] Ho ts2 Rt FRI2Mddigieo Hidsjdeyddsjls thjtse f OH Ols ! ;
-9 i dBOn OH tej ff O Wdefddsfy ¢ fntd jo ts o O dzd Rrdzizjte j He tef dpis jted:

Mo f OHOIs! M Rbg dBid s tc O dizq

Il My JiMmMdd o CdkOdH,| L OcidAREdhY isdzsa @ j &M% O

¢ t5 d3OREH
- [ 0] LOGtEzyOj d@B3sEe 8 L dzOyj dedWw HEBSdzy j dz B' Is!
JHOYO EZfttOodzjdedw ftesdmatsHdls s OHEj Mz,
9 0.

e
O+ O
— 8w

[d&zv CtdiOdzH MERtOdz dzdv tjcdmsteso
dMisd Lso0Ols! o COYjMmisej RIS te) cSeds@dzH GP LAt
o COuyjMmlsej tjcedmieses Rt d Rn dzgj dz' L v My d

9 Wi ddOr OHtej dOWdHfddsfj Cidjctso Oded j &3 toj e dMists
fso f OHOl! f ©jedmlseOdd Rt dqdd Rt 2.

A ZOG d

[ OdzdzOw JdzmistelzC ydw dzaj odzdwjls dzO Mmtsmistswdzdj W dzOc
] ted d3j tor

LDR R5, [R7] 1 OctekL CO RESHJedMisg@®@<Cd Y5 OHtj Mk,

;fMBH j ey O JREZ MW o
STR R2, [R7,#const-struc] ;const-struci o tcOy jdzdj M § shistsw dzdzr &3 L dz
;dzj Y Oh dd3 & HAIRA OL sdzj O
STRH R3, [R4], #4 1 Of dMOIs! MRE, el sd tczj Gi3sj € OC
; fodzkfmatsets, i OHtej Rz, (ifsindzjte @
o j dRfiydgEd 4

1233 LDR d STR, fM&jhjddj LOHOds o tjcdilst]
1 OctekL €O ddzd MBRt©Odzj dzdj tjcdimste® o tojyddj OH
Cjedmst] .

e ddzls©OC md M
op{type} Rt, [Rn, Rm {, LSL #n}]

GHJ:

opisHddz dqL SCBHEtte B JjOyd?2:
LDRL OctelkzL dIs! tjcecdMmists.
STRMtsrtcOdzd Is! toj e dMmists.

Typei sHddz dL MV W dSCMtse twOL di3j O H Odedz’ = :
BiBO2Ils BjL Ld&ZOCO, ftod LOctkzL¢j] MksOwh dj BO:=

SBiBO2l Mt LdOStd §td L Quudis tEoids]dutsd f "dEHCds
o MlsOLhd) BOROR). (ktsd ¢
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HiBjLLAdOCSa] fodimdatsets, fted LOcttkzL ¢j Mlis
dzlz dzt .

SH i fsdzemdzse s Mt L dz2OS 53, fted LOGtlzL ¢ ]
LdZOCBosets BdISO o Ms@B).dj BO2I" (Istsdz C15
BdL MEYKNIRLOL v Hds] Mt .

Rt tej cdmlsts, 9 C(lsster 2 HBdy 2O fwtsdLosHdIls MW
Hisdzy dzts Bf Is! MihtcOdzj dats.

Rnitcj edmilstsc, MtsHjty Ohd2 BOLBO" 2 OHtjMmM fO@RYISd.

Rmitej edfiste, MHJjtey O d2 Miihidd] BGlsdshdlsj d' dzs

LSL#ni dzj sBW L @ls3d df OtcORBj Istc MHeadec O, o HJOfOL sdzgj sl

{fdMmOded §
LDRTi L Octelzy OjIs tjcedmlste® L dzOy
STRimMsrteOdzgV jIs L dzOyJdedy tedcd

JB dL fOodivIsd.
O o fO&vId.
bHicj GB&OMIsd §O&vYId, o Sclsttky BEHjlk fsdL e
sfhdzse Odzd d L dzOYJ dzd '© B Oltets oRE[fis lg@sy ©j e v . wsjh jdedj
L dzO ] dzq j O3 Renjdc dyfifaeaRj stetsd MHo O odzj ots L dgOuj dedw 1+
gydls' 9 0j dB3sj ddzd L OfdMmr o0 d&istsd L dzOyjdedd By Il ¢
fMizse ©. 1td LOGkEZLS)] HOdd 7 dity§ DY EdspOP 6] |sdts &
CO¢ ydmdOd Mt L zOSsd, ddbBicODdd ®PkgfiFOd s j . ud

[GteOdzd Y4 ded W
[ &z HOddz 7 € tsBOzH :
- Rndzj dsyJls Brils! MmMyBdsyd<tsd3 € t5d30dzH
Rmdzj Btsy j ISP b dzBC
dmf sdz L 59 Ols' Rbtec jCcOfuififitoy jdzts Is tsdz! @den Gn  Suisdg dzd
LOfdMmd Mmdzse O]
dmf sdz' L so Ols’ Rtis | € GREspdEs stsdz) $ts 0 CtsdBOdzH On

] fMezEy0o] jhdd o C(td@BOdkH, L OGkzRIYHYyisdssa @ js5Me O
CEBORBH 1 dls [0] LOGLkzYOj BseEts L dzOyj df Y O Hlistfiay Q atziz s dzds!
LIssd3 tsMmikh jMlsoadzw jlsw 5 o' tesodej dedes Bz 5 StcOded yd

A dzOG d

[ OdzdzOV JdzmlstelzS ydw dzy odzdw jls dzO Msmisswdzdy W dzOc

] ted d3j tor

STR RO, [R5, R1] ;1 Of dMOIs! ROZAfUS ddHtej Mz, tOo da
RS RfL

LDRSB RO, [R5, R1, LSL #1] ;84 YgOls ¢ BO2Is ft OHtj MRS ©Oo cC
R1, 2 d3dzts ) j dzdzts d3iz dzO Ho O, tc C
;L dzOyd dzed J B dHOQ s ala®c shisOh d J L
; BO2Isr Mdzse O, L OGtekzLdRO tojL zc

STR RO, [R1, R2, LSL #2] R teOdsd s L dzOy g BB j § ticj cOdifiplg tdr

; 16 09 dREe4tR2
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1234 LDR, OHtejMOYydw whdshdlsj d ds fmuyjkydso
1 0ctekL CO jcdMmseO dL §OdvIsd.

g ddzsOC id M
LDR{type}Rt, label

GHJ:
typeltSHq’dz gL MeEwV¥diMmse tOL &i3J O H Odzdz" r:
BiBO2Is BjL LdA&OCO, fttd LOcttkzL¢] MlsOthdj BO2
- SBiB0O2Ils Mts L dz0ksd3ss | fhcdsd ®EtsHdls tOMY tesMmis tc ©dzj
MisOteh dj BO2EDR).(Issdz €15
HiBjLL&ZOCtSoas] ftdkmMdazsets, fted LOctkzL ¢j MIsOth
SHif sdzEfmdzso s Mts L 20 s5d3, Hted LOctkzLCj ftotsdmh
BdIsO o MlsOwh dzjj ABR2IsT (Ists
BJL MEVWRELOOtWHdBS] Mase ts.

Rtitcj edMmilstsc, o Ctlstster 2 HBd) 2O ftesdL otsHdIs! fw L O
Ri2i o lststets?2 toj e dfiste, o Ctlstster 2 HBd 2O ftesdL oH]
LabelT slsdetsfyd s j dz dz" o @tefpydmdstsisdatsdlils j dz' elzts Myj sy

{fdMmOded j

LDRT L Octelzy OjIs ttjedMmlstc® L dzOyjdedj d3 dr fOd3wisd M
sldesmdlsj dz2 dzts MUACsyYd S © € 53O dzH

gydlsr 0o 0 s L dzOyd ded J Bsydls dJqdzd Is tcOL d3j 6 B O]
LOGtkLS] HOddZ = dL fO0oRkvIisd BO2Ir d { tsdzk ) day dn@zOd3th)ds
L dzZOC sz, dzdBts COC BJjLLAOSCtoT j. wd3. AlT tcOodedo Oded j

[ SO HBd 2O teOMmtf sdzOE Ols! Mw dzO tscteOdzd Y dzdzts o3
UCOBEZHUAGOPBSCOLT 90jIs oL d@3sydz §J L dzOyj dzedw mad3d " Jjded?2 o3d
L dzOdrdij &3 Myd syds O ¢ tsd3OdzH .

U OB zZfHAG Q@ dOf OL tsdz L dzOyJ dzd2 M

sdf ddemstelzS ydd [ O OL s5dz L dzOyj dzd 2 i
sdzso 5, foodzEmMdzsets Mt L Z2OSS(ls 0 Hts 124
LA&ZOSCtsd ddzd BJjL L dzOC O
[ o2 des] Mdzse s sls 0 His 1020

[GteOdzd Y4 ded W
Il HOdzdzs 2 ddzmistelzS ydd:
dmf sdz' L tso Ols* 9 COyjMmbkeaj Rt twjcecdmister PC d
Ylsd dzedwv Mmdztse O;
- dgj iz LY dMfsdz L so O & COyifmbej Rt2 tojcecdMmlists
- fted LOGtkzLS] Ho2dr m Mdzse tojecdfmister Rt d Rt

I My jhmdd o @Eas®@dH jo SAegHsSd tjcdmlsieO® Rt
CsdBOdzH PC. 1dls [0] LOGCEEZYOjdBsets L dOyjddwy HBY,j d
Llssdz sfkh jlsedw jlsMw 5 of osodzj dzdegsdisz 5 cteOdedyy

A dzOG d
[ OdzdzOw dJdzmistelzC ydw dzj odzdw jls dzO Mmtsmistswdzdj W dzOc

lted d3j te”
LDR RO, LookUpTable

OGtezROJ ISMdzso sd3 HOdzdz" » 85 OHE] Mi
dz3J 4 GoldSpTable

1 OctelzL dIs¥ B O2Is H Odzddocdldath,s OH tcj
OmMf esMisteOdzdIs! L dzOyjdedy L dzOCtsots
BO2IsT Madzts o Otc @ ddidsiz’ - tg j Rijlisdz! Is Ols o

]

;1
LDRSB R7, localdata

tc
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1235 LDM d STM
1 OGtekL €O ddzd MBRtcOdzj dzdj dsdzsy jMlse O tejcdmistess .

4 ddzls ©OC imd M

op{addr_mode} Rn!, reglist

GHJ :

opisHddz dL SCBHBe B JjttOyd?:
LDML OctelzL dIs! dgdetsy j Mlseots toj edMmistctse .
STMitsr tcOdzd Is! Bdesy i Mlse s tojedMmlstese .

Addr modei sHddz dL tjyddkge OHt] MOy
AT EoJdduyjddJdd OHtej MO §MmMdziy COYHBGEB HEMISE
Z di3ts dzyOdzd & .
EAT M ko] dzd QHdd M@ ¢ tshdzj ¢ Qs ¢ Mz §f O
FDifp o jddyiddj 3 OHtej MO { (Sexy' CHOMmIRE s H sMist

Rnitej edMmiste, MBHj toyAHtaj2n sfGAdgvels d?.

i sBWLOljd d 2 MEWWJdCH sBtOsds?2 LO0fdnd L oujy
ifmMdzd tdk ftedmkzismMsokjls o CtdOdzH ], fsmdzj Hdzd 2 OHte)
EHjl LOfdMOdz sBRROIsdzts o toj ¢ dfists

Reglisti L OC dz¥ yj dzdz" 2 o W dohktwdz gL MEmsdaScts Md dfdy dzj M S
Clstster | HBdydr BTFls! L OfdMmMOde cfdzq’ mMudlodz . 1 Mmfd
tej cdmistetso . 1 OyOodz dz@ 2 d Stsdzj ydzr 2 toj ¢ g®.lstc ¢ dzjdddjf d2ls '
MfdmMCO (bHjd! d" j tjedmister W ddOHYOYBdet dgiigls" tcOL H j d

[ dzj 3BSCLBMFD d LDMIA T L Ists tffyj o H SIDBIAEO deHnN'f sdz! L 59 Odzd j
LDMFD sB Efdztso dzj dzts dL o dzj yjdedj @3 HOdzdzr = dL f sdzdzsets dz
f sfmdzj Hdzd 2 L O¢ telzy FuzBEscendingizjack)i dzls (

[ dzj BSSTWIEAJSTMIAT L Ists f M j o H BTMEs GO Sdz' L 5o O dBIMEAS 5 BC
sBEMmdse dzj dets MR tcOdzj dzd j 8 HOdzdzr 2 o §kMmsts?2 oGMEGHW
fMe sB t5H dglz ¥ Emipty AScéntting Gtack).

{1 dMmOdz] J

R dzMIs tc ZIDMdsdizh | Mise dzw ¥ Is L OGtclkzL € kz regdigt ¢ (el Ip tzf & A3 L ) (i3
HOdzdz = dL fOdBWIsd M BOLBO" &3 OHtej RIS, MBHj ey O ddmw

RdzMIstc ESTMdsdh kM j Mlso dzv s Is MR teOdzj dzdj Mdztse H Odzdzr =,
dL Mmtrdghisf, © 8 f ORWIs! ) BOLBSO ™ d3 OHtej Ms®N. MBH | oy O d d3f

s 5 di30 dedM, LDMIA, LDMFD, STM, STMIAJ STMEAH dz2v HBMIskf O M sdzr L
fORvIsd o ddzlRp B dsRnaf(n-Is)ls, neiHGItsdzd yd Mise s toj ¢ d fmdglistse o
r smiskz g smikzh j Mlse dzvw j Ismw ) f stewHCJ zoJ dzd yd ded W dzts «
dzO0d i3j dz' " dd3 desd3j tets 3 fts Shisjodgls @Grotizjj fislz dfO@dyjlelel, O tej ¢ d
s3] BEaB@d B tsdz! h j Bz OH to RipHA*(n-1)) dz@ Pjf dfdnd © O4 Isfw tsRNic Ols dzts

[GteOdzd Y4 ded W

l sfdmre0Ojdkr " © W©OLHJjd] SCtdOdzHOR:

-9 COvyYJ Mmlse jRNdzj ez nstc@ Mt sdz' L s9 OISPC; Myd syds& € tsd
- M dMBC  toyeglstid§ oEEsy j s MsH j toy Ol!SPEZS OL Ols j dzr ks
-9 dse?2 JASTMEBEZONJHS ] wjlistdhcsy ZPELT o Ols!

- 9 dzs B2 DM mledlisydefd LW S OL' o Ols!PCHERRS o t6j d3j

I maezvyoj j MddlDY ks FEy 4 &Y segligfHufHSid HPCs B3O dls [ C
LOCtlkzy O] idsE s L dzOyJ ded W Htsdzy jdz B' Is! ttOo jdz 1,
sfizh jlsodw jlsfw 5 of tso dzj dedes Bz 5 ctOdedyj 4 tsczizd

A dzOG d
[ OdzdzOv dJdzmistezC ydw dzj odzdw jls dzO Mmtsmisswdzdj W dzOc
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l ed d3j terf
LDMFD R6!,{R0,R2,R7} ; LDMFD T ) d dzts ddoMiz
STMEA R1!,{R3-R6,R0,R7} ; STMEAT ) d dzts &&{Mfi3

tod Bite’ dzj feOo ddz! detscts dMf s L 5o Odedw
STMR5!{R5,R4,R3} ; 4 GntcOdzj dzdztsRs W@y jjdsdn® dzj § 6 j HMS OL Iz ]
LDM R2!, {} 7 wfdMmtsS HBdy jdz MisHjtey Ols! LS slsw B

1236 PUSH d POP

) Oty Ojls ddzd dnyfysits™ oedjfigls jo§ e dzd dL MjC O, oMl
2O fsfdjHdd2 L O s bul-jemmdidg staddj d3j dzls  (

e ddzls ©OC md M
PUSH reglist

POP reglist

G Hj

reglisti L OC dzt yjdadezr 2 o Wdektdsr §| MEtsBSCd MEdmse dL
Colstster § HUsdy dgrOfed'MOder ddzd MudlsOdzr . 1 Myfdmey By d
tcj cdMmistetso . 1 OyoOdz dz" 2 d GCtsdej ydgr 2 toj ¢ giglstc § dzf BY @ls
MfdMCO (tlsHjdz dg | tjoedMmister ddzd HJOY OL sdg’ ) t©OLHJ d

s SBOMBUSH POP W o dzw ¢ Isfypw ) d dzts dzgSHO daldPMSots dfGs Istste” = B OL
OHtedfm JOBYISd MBHjteydisMY o POl B OOPH Hd" shis
L dzOyJ dzgd¥ BOLBOBEB tojcedmlste® o ¢ dzt yj dz

[ dzj BsCRUSHJPOPWY 9 dzv 8 Isfqw  ftej HY sylsdlilsj dz' dz" dsd o Otcd Oc

{fdMmOded §

PUSHT MsrtcOdgV j Is' tog ciflfyfs®cy o JteWHC] Lkd3jde hj dedw
llssds tojedimiste ) Bsd hdds desdEj esd3 MsRteOdzy jsfw o f Od

POPi 9 sl Odz0o dzd 9 OjIs L dzOyj dedv tjedmlstese dL Mmlisy
i edMmistetse, fted Istsds to]j dedshigis tef) ufigf Is tdsg @f B3  deats d3jf O Az
LdzOyjded i 58 OHtej MO.

[GteOdzd Y4 ded W

]l HOdgdzr » ddzmistezC ydw o :

- My dMBsS tojeylftigdftemasdyy j dz2 MisH j ey OSSP 2C OL Ols j dz@
- o ddzls PUSHIH G MsS ©jcdMmistese dzj HEBdzy j dzP@SH j toy
- o dzfyls eROPYML(d M s S flsgisedd dzj Hisdy j dz BHdSe o d3

tcj ¢ d RS LR.

I maezvyoj J MddPOR b iEEs g8 segiftHdhéudc PFCsdi3®@dis [ C
L OGtelzy O BsE ts L dzOyJ ded W Htsdzy jdz BT Is! ttOo jdz 1,
sk jMisedzw j kMY 5 o' totso di alitsas® @istc flgPdzd yj 1§ s

A dzOG d

[ OdzdzOVY ddzlstczS ydw dai odzdw ils dzO MmtsMmistswdedj W dzOc

lted d3j tor

PUSH {RO,R4-R7}
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124 RdzflstekS ydd SB©OBGISd HOdM -

U OB ZRAYOSC OL " 90l ddzmstekzSydd GeBtOB&ISd HOdd - .
U OB ZMYG sdB3OdzHT ®BEGCOBH Odzdz

[ dzj i35 ¢ stOIsC s tfdmOded | d4lstcOdzd yO
ADC gz jdzdd f EByjltsd §jtj dztsmho
ADD g oztsy § dzd §

AND [ seduimMEtsi R

ASR ptedW Bilsdui ME&d2 MHede oftOots

BIC gBtots Bdlsses fts BOMS J

CMN dtcQodzdls! M ftoslsdo s sdzisy dgr o3 L dg

CMP dicOo dzd Is !

EOR RMC dz® yOs h jji RJ[R

LSL [ seduyujmMSd?2 MHede odzjots

LSR [ BedujmMSd?2 MHode oftOots

MOV 1 OctelkzL £ O

MVN ) OctclzL €O ddgo jtedesets L dgOyj ded W

ORR [ seduifmEtsi RJIR

REV RL&Bjddls! dO© tsBteOlsds 2 ftsteWHSE

REV16 RL&Bjddls! dO© tsBteOlsds 2 ftsteWHSE

REVSH RL Bj ded Is! Istd® s Bftas@cW HISE B O2I 9o (
ftesdL o jMmisd tOmMftetsMmistcOdzj dzd L
f sdkzzmdzsse

ROR AdSdduyimMSd?2 MHeode oftOatfs

RSB " ydlsodedy M fteslsdosf sdzsydr &3

SBC " ydlsodedjy M EZyjbtdk §jtj dsmO

SUB 1" ydlsOded Jd

TST lteso j 66 Qzdivdz@®dilstse 5 BOME |

12.4.1 ADD, ADC, SUB, SBC d RSB

gdzsy jdzedj, Mdzsyjddd M §jti dshd, o' ydlsOddj, o
feoskbdosf sdsyd 68 | SE"HS B OEkdj dEls o .

#d dzZs OC d
op{S} {Rd,} Rn, Operand2
op {Rd,} Rn, #imm8 ; stsdz ¢ 5 HARD, SOBROBIZH

GHJ:
opisHddz L StHtte G jttOydd:
- ADDi Mdztsy § ded J .
- ADCifdzsy jdedd f Byt §jtj dsho.
- SUBiT 9" ydlsOdzd j .
- SBCior ydqlsOdedqy M Eyibtdk §jtej dsho.
- RSBio" ydlsOdedj f ftocslsdosfsdzcyde d@f f steWHE 3 Ofe

ST dzgd sBW L OIsjdzt dzr 2 MmEe¥wdsm. { Mdzd tdzW k SsALi@ddyd:
ftcdotsHdls ¢ EMlsOdseS MmMttlke jkMmiseakze hdrn W dkzOese, M.

Rdi toj ¢ -tz yOlIlsj dz2 tejL Ezdz' IsOIsO. Rddzhdziz § Of O glzfy dzdp j e
LOf dMmr 8 Rnlsmw o

Rnitcj edmiste, MBHjtyOhd2 LdzOyjddy fjttotsets tsifjtcO

Operand2i 9 IststotsjRtc @dfH . w d3. AAStcd3IOls olststetsets i j tcOdzH

Imm8i dz¢ Btsj] ydmdzs o HdOf OThtemtz) ¢ #6G8Q Thuartb-2 1 0 2REBBZ{Y
stsdz? €5 0)
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[ dmOdzd §

s 5BOBPMNE ZOH' 8 Oj Is Opela®d? j dedfipi8 Mt L dzOyj dzedBnd3 toj ¢ d

s sBOBPOMS &ZOHT 9 Oj Is o d3j RfOperadzR Yy j Rd B OC N J W dzOc O

SEBROBUEe r ydIlsOj s 10Ode@andp dzd ifimei8 L L dzOyJ dz®w. tej ¢ d Mmls

StsBOdEBBO o' ydlsOjls LO®@and2dzddic L dzOuJ dzdRn. tef f dzdf) Is t6 @zC
fjtcjdtsmMO dai EfmMlsOdeseo dzj dz, toj L kzdz' IsOIs HBY tsdzded Isj dz' dzts

s BOAREP o ydlsOjls L dzOyj BeddiL toj ZQGpdetfl2. Cltsls o Ots
CEdBBOdZHT ftsdzjL jdg, LOEC COC Mmkh jfMmMsokjls Opetatm?. 2 o' B

Rdzistclz ARG  SBC ff tsdzj L dz" ftoed tojOdzdL Oydd or ydmdzj
tcOL oW Hdztsfls: 8, fmdp Hiisipts d W ddgds§ l<O@L toW H dzts

sd3. SOCYJ STIdMAR]] ¢ tsd3OdzH '

(GteOdzd yJ ded v

r dzv tOmMmd3OIstedo O d3r = ddemistez € yd 2 :

-9 COyYPpempd dzj dz2 L v d Mm$RYdazECse Ols ¢

- dMmf sdz’ L $Pee0Is¢ Oy fMls o j Rdteijscf dzfifjdstef@Bts Istsdz! SABD § € ts
SUB, Mt fdzj Hiz® " djdsf da'tsdfds dastatttsO dzd U § dzd ¥ &3q :
-9 COYURMEBOGY 4 HEdJd dipPsdz L se Olst mw
- MH o d@perand2 Htsdzy jdz BT Ist+ dzgj BtSU{,) 3 Bdl 9 fo

ECOL Olsj dBPdfipls j9sO d M sz’ L 5o OBA M@ dzeS € Goy jAGBAEG dzH
d SUB:
- Mud sud ¢ PCEBPgzis dMY sdz' L 5ds6RBdIdsdz/ o€ £ oy Jifs c3O dzH -
ADD PC, PC,Rm, f tod W j d:
- dzj HBIEMSOjlMmY dhMisd LseOddj MEYWJSMO S;
-9 COYjMmlsej Rm dzgj HEIEMSOjlkMw dMisd L so O
- jfded ddmlseESydy Ehdse ZOw, Ikt SRS Hjs.dy dz0

- dzd mMydlsow  ADB dfrdzPC, Rm, ) CoOud & lRie Qlisgts 3 dzts
dmMfsdz L 59 Ols fnu P6 Uudstdz! € ts dsodzi d dzAPD tedz SUB] ')
Hs Sdzdzd Is§ dz! dzr d3d 6 teOdzd yJ ded v d3q :

- dzj HesfEMCOjlsmMw dMftsdz L 89 Odzdy MeEYWJESMO S;
- olststes? i j tcOdzH Mg g da ddOFts@dg] ©Is 0 Hts 1
- fted dMmftsd Lse Oddd PC o o jotd OppdsvChdad fiy dztsyidjls
Myd syd¢ o0 ¢ d30dzH sCtolze dzw v Isfmyw HtSs ObO0O0
sBiMfjuydooOw or cQoadzdo Odzdj OHtj MO 5 ¢ tcOda
- fted dzi sBrBBHd®BsMIsd MW stedddtctso Ols OHtej M d
t6j Clsdtetse Ols! L dzOUJ dedj M) " J dzd W ts dgjisciatstingflds j b
fsdz L tso Ols! o3 Mds® DR dzm IS y§ OC ) L Istsds
OQolstsdzOlsdud MSd Mej dzgd edtelzj s f teOo ddz' detsy Mds,
-9 MzEyoj JiMmdd PC dmftd: L k) IsKDD RC, BRCORM Mils o .
BdIs[ 0] L 2Oy g ded v , LOfdMmr o 0 BBsets o PC, B
EftcOodzj dedw BEHjIs tsMkh jMlsodzwis! Mw 5 OHte
LdzOyj dzds  sséts BdIsO.

J fr]dZ|Z O JdMmdzd o € d&OIH Jf tetsCyq LinGys teh) zWisdXNEZoCiHd o O J
Vo Mo jlmisodd f ttjLbkd sOtd of § sdzdzj ded ¥ 4§ j 6Oy

lted d3j tor

ADD R2, R1, R3

SUBSR7,R6,#240 :kfilsOdetso dls' WcdkOed 5 tjLbd Ok ©f
RSB R4, R4, #0 or YjMmis! MSHjtey RESHLEPEdMsEO
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dtedW Bj SO M fsor h jdadats? tOL oW Hdzsfyls? ©

64-cOL teW Hdzts ] Tfdztsy J dzd §

sdzj HEs N 2 fleddijte fSCOLT 90jl, € GEO.L i kaidgshplse dusj
uq’fr]de) L Of  f)O dzdzts ¢ SR20 RA[,Oteflj Hotgle@didgtedsdsr o3 ydmdztsds, L O
fOtt) toj ROMBlissof sMdzj UYict LOTdM 90jls ®4 LRPd SO o

ADDSR4,R0,R2 . Mz dlst  BEOHN dj L &ZOYOh dj Mmhse O

ADCR5,RL,R3 : Mmisydls: @OROH{jMmdate 0 ) Zyjltsd ]t

B-OLteWHAtS] o' ydlsOdad §

[ Odzdz" | ig] f sor h j dadats 2 tcOL toWw H detsfyls+ © dzj sBWL OI
tej cdMmlstcO~R . ] ftcd dzj tog , ftcdo jHJjdzdesds dzdy d , fsCOL
0" YydlsOdz QL 96H dese s yj dzsets yd mde® s teRBERMA d fif®, dzdafsic S H te z ad
yd mdz©, MmtsHj tREER2j RsMY ja dz SO L Of dfr REOOBIGRE. o tej 6

SUBSR6,R6,R5 ; o' ydlkOdzfj BZOHN R L &ZOYOh i Mdtse
SBCSR4,R2,R1 ; o' ydlkOodedj MtejrHddr L dOyohdr Mmdss
SBCR2,R3,R7 ; o' ydkOe@ahdrn L &zOyoh dn Mmdhses M ] d

12.4.2 AND, ORR, EOR, BIC
[sedui m¢dj sfjOydd R, R[R, RMEd YyOE" jj R[R,

4ddzls ©OC md
op{SKRd,} Rn, Operand2

GHJ:

opltSHq’dz, gL CtHBe fjttOydd:
ANDT dzsce dyj mEsj R.
ORRT &zt duyj MEtsj RJ[ R.
EORT dzse d yd M syoOsrRMiSjdzér [ R .
BICimBtes Bdlstse 5 dBBOMEJ .

Si dzjsBWLOIjdz dg 2 MEYWJShm. [Mdd ok SOL Od,
ftcdotsHdls ¢ EmMsOdses¢ Mtotlke jlsmMiseakzs hdrn W dkzOetss, M.

Rditcj ¢ -tttk yOlsj dz2 tejL 2dz' sOIO.

Rnitcj edMmistc, MHjtcy Of gho sdz®@ypieftcOdzH O.

Operand2i o Iststets? i jtcOdzH. wd3. AABSLBOL olkttetsets i j

[ dMOdzd J

R dzf s tc ZAND,ORR  EORtsfylzh j Milseo dzw s Is, Mmtstslse jIsMise j dadets, ¢
RfR d dmCdzs yosh jets R[R dBjYHE Otcclzd3j dzlsRodfd ,o IsfiptisH i3
s j tc O dppesayl2.

RdzZMIstez SBYA o ' f sczdzw jIs 5§ jteOyds Zsedyj MSsets R
fMsH jtey O d di3d MW Red tod dzedifiiisfede” o3 L dzOyd dzd j BpesalsBicsc s S J

[GteOdzd yJ ded W
14 HBIEMSO MY JhYfsd L toPdzd il k9O @Y w850 dgis | ¢

A dzOG d
I mdzz wiexfj of fif sd3OdeH § EZSOL Das iz )W & € M
- EfMlsOdzOe dzd © OjNsd Z drOcfftstslso jlsflsodd ) tojL kzdz Is
s5fjtOydd;
- By dls dLd3j dzGle! "bd&@®ce o ydmdzj dedw L dzOyj dzdwv ok
AANBSteRBOl olbtttset f jteOdzH OO ;
dzi odzdw il dz0 L ¥OyJjdedd W dzOc O
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1 ted d3j ter

AND R4, R2,#0xFF00

ANDS R4, R3, #0x19

EORS R7, R5, #0x18181818

BIC RO, R1, #0xab

12.4.3 ASR, LSL, LSR, ROR

dedWwdisd sdud M d2 MHeade ofwOeat, dsedudm
ydedduiméd?2 mMHode ofwOot d ydedduimcd2 M

v ddzls ©OC md M
op{S} Rd, Rm, Rs
op{S} Rd, Rm, #n

GHJ:

opltSHq’dz gL CtHte tfjttOydd:
ASRT OtedW¥W d&3j Isduyuj Mecd2 MHoadc off tcOo 5.
LSLidzseduyj MSd2 MHeadc odzj ots.
LSRidzteduyui MS¢d2 MHeodce ofttOots.
RORT ydSe dzdyd Mm¢d2 MHeade off tcOo 5.

ST dzgj 8BWLOIsjdzt dg" 2 Mme¥Wwdsm. ( mMdzd tsdzzdv¢ Ot OJdds O
ficdotsHdls ¢ EMlsOdtet] MmMttslke jlkMmisekze hdrn W dkzOese, M.
Rditej ¢ dtinstzlz yOlIlsj &z tj L 2dz SOISO.
Rmitjcedmlste, LdOyjdd) SCtSlttetséts Htsdydis BTN Is!  SH
RsitcjedMmiste, MsHjtey O d2 §OttO®RiIste MHO B ORZO I'A|3
L &2Oyoh d2 BO2I tjedMmistcO, sO¢Cdd3 tsBEKLOL 53, f OtcOd3] Iste
Hts 255.
N T fOtcOd3j Iste MHo dc O. [ O OL sdz HBY EMmisd d3" ~ L Oz
ddzmlstez¢ ydd:
- ASRitsls 1 H
LSLi tsls 0 H
LSRislIs 1 H
RORT tsIs 1 1.H

s 5 BOdzH Iz
LSL{S} Rd, Rm, #0

CjCtdijdHkjlsMY LOfdMr 90! o Wk
MOV{S} Rd, Rm.

{fdMmOded j
S s dBOAASR, LSL, LSRRORfMHo dc Oj s B (
LOHOdzdzts ] S tdzduyd Msets s dyd2 nd dzq
Il &8Mmjz¢ OL Odzdz" = ddelstezC ydw a
dzdz’
d

s 3
s 3
s 3
s 3

lsRm stcdpjcodtdy s®@d o f to O
By 2y BRBIRES & gzi) 6
©jLEd RO c®f ¢ I
B [ikOd ds] sf

d MHeade OO.

MtsH jte) Odedj R sflHGie®OmY dzj dL d3j
ftoej HMIsOoadzj dzts © wWOLH &I AJfJjtOy

[cteOdzed yj ded W
14 HBTEMSOjlsmw dMmif sdz L tsSPdadfii @& yld $ @L FECls fli@vwizH fls j €

A zOG

] fr]dzguOJ d Mdzd o € tsd30¥UzH jf tets®yQ LinGndzs ez W W €

- EmMlsOdzOo dzd @ OjNsd & &xOcfftstsilse jIsilse d l tojLEzd Is
sfjteOydd;

- WO EMlsOdzOo dzd o Oj Ismw 9 L dzOyj dzd 4§ f sfdzj H dzj
dm&dzt Yy dedd d3 mMazz yov ®O&@Rg sz GhptffsfOOyYydd MH

EdJclss [JdzOdzHtcé vwews(c. 431ZD6. 008 79



s JydqwdeoOYY®l 186118, 519861
s19861) (119@I6,l  §192861 11 4

lted d3j ter

ASR R7, R1, #9 i btedW dBjIsdyuiMed?2 MHoade oftcOoats dzO 9 B«

LSLS R1, R2, #3 i sedyud MSd?2 MHoede odzjeots dzO 3 BdIlO M

LSR R4, R5, #6 fBedud MSd?2 MHeade offtcOoats dzO 6 Bl

ROR R4, R5, R6  Adedzdud MSdT @ 8d 20O Ctsdzd yj Mlseots Bdls,
;9 dBBAZOHNM jd3 BO2RE tjedMmilstcO

1244 CMP d CMN
vbtcQodzj dzdj d MtcOodzj dzedd M Hetslsdo s sdztsy dz d3 L dzOC t

4ddzls ©OC md M
CMP Rn, Operand2

CMN Rn, Operand2

GHJ :

Rmitcjcedmlste, MH jtey Ohd2 fjter 2 ffjtcOdzH.
Operand2i o ststots? f jtcOdgdls o BstoAtstctst j e OdzH OO0 .

{fdmOded §

[ Odzdz" | ddemlstezCydd M
Its tejLizdz OISO MteOo dzj dzgd
o jcedmiste dzj LOYdMmr 90jls

stsBOdEMB o™ YydlsOjls dLRnt gza@dfjlsad @ o Is tstc tOpésand@Y j td QizEdH (
OROIEe d ydz® GUBEstO yd@s dzd yj dedj &5 ssets, vyt daj MGrt

SEROMMMIME ZOHT 8 O s L dzO yREf Vo ldds tesicids E9Hrand20 dzH{Glz0
OROdEE d ydzOw  ABBPS e kiCQ d df S dz uJ dedylsts Isdmic s s R tsOdzv j Is
or YydlsOdedw .

[GteOdzd yJ ded W
l HOdgdzr » ddzmistezC ydwa:
- dzgj HBfEMCOjlMmw dMyfsd Lso0ddjd PC
-9 COyYjMmlsej olss@erdand? sdijjdeOd Of MRS d L 5o Ols

ZhjMmlsodzwels MieOodzj dedJ L dzO:
ZMmlsOdzOo dzd 9 O Isfmw Mistslso § I

w
W .

A dzOG d
ltesyd Mipste EMisOdzON &ZC o Vg st O fJIsmisoadd M tejwm.lzdz! k

ltedd3j terf
CMP R2, R7
CMN RO, #6400

1245 MOV d MVN
10ctkL SO o tjedmiste fewdsets qdd ddzo jtefdscts L dz

v ddzlsOC md M

MOV{S} Rd, Operand2

MOV Rd, #imm8

MVN{S} Rd, Operand2

G HJ

ST dzgd 8sBW L OIlsjdzt dzf 2 Mme¥wvdsm. ( Mdzd tsdz k& GyQfdd, 1
ftcdotsHdls ¢ EmMsOdtse¢] Mttlse jlsMisekzs hdrn WkzOetss, Md3.

Rdi toj ¢ dftsdzlz yOIlsj dzz tojL zdz SOO.

Operand2i 9 Iststets?2 s jtcOdzH. v d3. NABSLGHROIS slsssets Y J

Imm8i dz¢ Btsj L d&2Oyjdzedd © HdOfOLtdzj BIs 0 Hts 255.
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RdzMistcz NNy dils™ 9 Oj Is L @ g tzd S @oer@tizi, © f tetsdL o tsSH J |
fsBdldizy ddzojtemds, f§omdi ujets RIsEi" Ojls ©jLEd kOl

[GteOdzd yJd ded W
tjedmiSB'd PC HsfEMS Ojlsmw dhftsd LsoOls: o dfm¢ dzs
ddzhlstez ™M\ j Hted fdzjHEs hdP tcteOdeduj ded™ o :
olststets? f jtoOdzH Hodyfndetees'™ds B jL S OL Odzdw f OteC
- MEW W RHE] Hidyjd Brls! kS OL Od.

I mazzvyoj j Mdikddnfodgjuisjplgmy  MRG:sud ¢ § tsd30dzH
- Bdl [ 0] L dzOyj dzd WPC, L Qe tietats P RS 5w p
- fjtejHOYUO EftcOo dzj dzd W sfkzh j mise dv j Isfw RS
L Ojiglalzdzs gz L dzOyjded® M Bdlssd3a [ 0], fteddzzH dIsj c

A dzOG d
I MmAkEyoj jhdd o ¢ doSeH ji istydiddstehlz ¥ W d S i
- EfsOdz00 dzd ® OjNsd Z drOcfsslso jsflsodd M tojL kzdz Is¢
sfjteOydd;
Bsy jls dLd3j dzGl! ns@@c o' udmdzj dzd v PP ded ©, ol
AANBtcdzOls olsttesets tsf j tcOdzH OO0 ;
dzj odzdw jls dz0 L WOyjdedj W dzOc O

] ted d3j ter

MOVS R6, #0x000B ; | Of d Ols! x068B 8 R6dzd §¥ d®G d kfls OdzOs dzd o O
MOVS R5, R7 © 1 0f d MOIsR7 otlRY, ¢ Wils@ez d Lk fls OdzO o dzd o O Is fiy!
MOVS R3, #23 10§ dmMOIsy LEOYJddy 23 o

MOVS R4, SP 10§ dmMOIs! L dOyjdedd ES¢RL OIjdv Mmlsj ¢O
MVNS R2, #0xF 1 Of d MOls+ xEFBEOREY dz( g dz6 j tc iy d W XOE)dzO y j dad W

o wWREAMERsOdss s ¥ &OG d
12.46 REV, REV16, REVSH
RLGB) dzj o) §SGWHCO Bdlte ddod BO2lte o Mo .

e dzls©OC Mmd M

op Rd, Rn

Hj:

opisHddz L StHtte G jttOydd:

- REVidL d&3j dzedIs! dz0 BBOIsdz 2 fBstcwHiSE BO2Istse o
REV16i L d3 dzdIs! dzO ©BKOldz 2 fBteWHBSE BO2Istso o
- REVSH 1T dL &3 dzf Is O tBteOlsds 2 fsteW HESC BO2Is

ftesdLojMmisd wOMftesmMisteOdzj dad § ffusaRMEAStEdSS B d IS O

Rditcj ¢ -tttk yOlsj dz2 tejL kzdz' sOIO.
RnitcjedMmilste, MtsHjtoy O d2 s jtcOdzH .

{1 dMmOdzd j
RdzMlstezCydd ftej HdzOL dzOyJ dz Hdzv  dL d3j dzgndiahivess)W ts tc o
H Odzdz" = :
- REVI ff t6j 5B t6 O -i&zQ@ Liste W3H2dzts §  u d ) dhig-eraliantots taydd@njaigts o W St
little-endiand dzOtsB tsSteS IS .
REV16 1 ftcj sBtcOL-BPIste3Hdzts ] Y d M dzthig-endiait & tc dg@fldnjdzts
W s tc d3Qitdefendiand dzOBB tstetsls .
REVSHi o " f tsdzdg™ jIs BHdes dL MmdzjHkes hdrn fto] SBOL 5¢
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- 16-cOL W HdB] yYydhmdzts Mt hgd@Rtsed BDO W tscuiz@is] yd Mt
L dzB & o W tslittldséntdign;

- 16cOL W HAE] yYydfmdas nt IltEedisdy o3i2Bsus@zOusYH dzts j
yd mdzs Mmts L dzO ¢ Bigeendiany stc dzOls |

[ G teOded Y j dzd W
lLidz LY dmfsd Lse OlsSP dz $iPy jOdsy qiEPC. Cirjdsd G daH

A dzOG d

[ OdzdzOV ddeflstelz ¢ ydw wigjdzdojdzdivdgss a@ Mmtsls

lted d3j tor

REV R3, R7 ; [ BttOldlk! {oteW"HBE iR HEDPARPHOIsE ODIs s
REV16 RO, RO ; [ BtOldl! {oteWHBEC -B@ORGisd t sEIDOH detsai)
REVSH RO, R5 ; [ BttOldlk! {odzkzffdztcets Mt L dZOC s

REVHS R3, R7 ; [ BtOlsdlk! §stewHEs®dy ity ¢ddgtsSs g g dzts
1247 TST

) eso jtodls! LdzOyjdedj Bdltse 5 BOMS), fwsejtedls!

4ddzs ©OC md
TST Rn, Operand2

G HJ
Rnitcjedmilste, MtsHjty Ohd2 fjtear 2 ffjtcOdzH.
Operand2i o Iststets? i jtcOdzH. wd3. AABSLBO olkttetsets i j

[ dMmOdzd §

[ Odzdz" § ddzmistelz ¢ y dfcie s
olbstese s tQpewm@zi Ol 5 6] L
MsrtOdgv §j smw .

SERBOMEST™ " ff sdzdzv jIs ff B
Operand?2 . J 20 MmMtseo f OH OJ Is ANDS,
tejLEzdz IsOIs.

[GtcOdzed yj ded W
1ddz Lw dmf sdz L 59 Ols SP dz SiPu. jOdsyj diPC. Crfdsj G dén

A dzOG d
Il fMdzyo] JjMmdd o ¢ tsd0MH jf tesyQiGnds teijizW W d €
- EMlsOdzOe dzd 9 OjNsd & drOcfftstslse jlsmlsadd f tojL zdz' Is
sfteOydd;
- Bsy jls dL d3j deGls "bde®Pc o ydMmdzj dedw L dzOyj dedw o |
AANBtcdzOls oalsttesets s j teOdzH OO0 ;
- dzgj odzdw il dzO L WOyjdedj W d&zOcO

lted d3j te”
TST RO, R1 ;7 1 sBdlssoa s RO RRILAZ Y HIZ
; kEMisOdzOe dzd @ O Isfpw W &zOed, tjL kzdz IsOIs

oo tseazy sLlazOYj dzd j t6j ¢ st O
Edz 5Ok bkflsOdOoe dzde O Isfmw

dlssoky ©§jwOyds dscRhiqj Mt
S, d defi@s et M Yadfy A ded § &3 Issets,
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125 RddftelzC ydw Edydetsy j dzd W

U OB ZA8OsC OL r 9 0OjIs ddaW stcd3Oyds s CsdBBOdzH ] bk digdetsy § &
U OB Z4G @R dzfistez S ydd Lk dsdatsy j ded W

[ dzgj BBsC| stcOkCtsj tfdmOded tIs tc O dzd \
MUL LV dgdzts ) J, BR2efciOL W Hdg" 2 tojL kzdz sQOlIs

12.5.1 MUL

L Bz Bzd J d dzd lz gdzts ¥ 4 dad J n ZOC st dzj ded § o5 ( Mmdz
dMf sdz! L 5o Qi jto§ HAZ 7 ©f j ttOdzH SacOd o8 HED RN joj L X2z s Ols.

4 ddzls ©C fnd

MUL{S}{Rd,} Rn, Rm; v dBdzts y j dzd j

GHJ:

ST dzgj SBWLOIjdz' dz 2 MWW JSH. [Med cd ECOLOd
fdosHdls ¢ kMsOdssS] mMesks jlkfkokshdr W d&Ocss, M.

Rdi 6] ¢ gfstzz yOlsj dz' toj L kdz' s ORdOdzj [ ES@L Otelg, ¢ (IS to o
fskzzyolsj & dmfskRLEzjknY tjcdhlt

Rn,Rmitejedmilster , MBHJjtyOhd2 L d&Oyjddw fjttoset (

Rai toj ¢ dflsts, MsHjtey O d2 L dzOy4d dzd 4 , C Cobttetsdilz
0" Yylsjdets ftetsdL o jHJded.

{fdMmOded j

SERBOAMUD O " f sdzdzV jIs f Jjto] dgdztsy J dedd L dzOyd ded 2 Rn dintsH §
Rm, §tfmdj Yjet MtsntOdvjls 32 &zOHN . L z0y0oh da Bdl

{jLE@s Isor § sdzdzj dedv 4§ jOyd2 daj LOsdhmdls sl st
s jwOdHtse Ydmdzd Mt L kOSsd dod BjL L &OS 0.

[GtcOdzed yj ded W

1ddz Lw dmf sdz L 59 Ols SP dz SiPu. jOdsyj diPC. Crfdsdj G dén

I Mmdzzy0oJ J mdadvudddmistedzC e ismwy fm MW ¥ dC iSsd3 2fmisOd
- toj dTREMRNJRMH tsdzy dz' dzOR sSHdIs! MWR0 HRE Of OL tsdzj s
- o cRsitesdzy jdz BN Is! ISR 34, ubt d
- dzj HBTEMCOjlMmw dMftd LsesOddj Mdnl.d ¢ MO Ik idts

A dzOG d
]l MmdizEy0Oj JjMmdzd o ¢ tcdOMYeH ji tesyQLin@ds teipzW W d ¢ M
EmMlsOdzOo dzd 8 OjNsd Z drOcffstslse jIsfplseadd M tojL Ezdz Is
5§ jwOoydd;
- dzd odzdwyls dzO L dBIfYM dzdJ W dzOgG s

l ed d3j ter
MUL R7, R2, R5 y R7=R2 XRS5
MULS RO, R2, R2 i RO=R2xR2, EmMlsOdzseo dIs+ W dzOG
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126 stdBBOdzH" tOBBIST M Bdlstse " d3d ¢ tsdzv d&3qd

UOBEZHAYgPBCOL 90jIs ddmstelzS ydd, fsLoasdzve hdj- BOd
desmilsw d3dd Md3d ydz" = Bdls HOdzdzr » o twjedMisteOr ddzd BdIstse

OB ZHPIOR dzf)lsteCydd E§fOCsoCd d wOMY

[ dzgj d3sts € stcOSts] tfdMmodadj ¢ Is tc O dz(
SXTB ltoj sBtcOL s Ols! BO2I Mts L dzOCsd3 o
SXTH ltoj sBtcOLs9 Ols! fsdzzmdzse s Mts L dzO
UXTB ] o sBtcOLtsog OIls? BO2I BJL L d&ZOSO 9
UXTH ] o sSBtcOL s Ols! ftsdzkfmdztsots B J L L

1261 SXT d UXT

) 6 SBEOLBo Odedj BO2O ddzd § t5czkz iydetsdg OL dzO Chiatmcts |
qzd dezdzj 2 o MOhdj L dzOUOhdj ©OL LW HT .

g4 ddzls ©OC d M
SXTextend Rd, Rm

UXTextend Rd, Rm
GHJ:
W W dexttpd dssy j Is § tod dzad d3OIs ! S H dats ch fMdzj Hize h dA L daC

Biftcj sBteOL tsB @ldaipiy ¢ 8 y§ if th@zsg .
Hiftcj 5B tcOL tseQ@dsdigts cIis6 32-¢ if tk@ztsg .

Rdi t6j ¢ stz yOls j &z tjL Ed OO,
Rmitej ¢ d-fifglstsydzed ¢ H Odzdz" - .

{fdMmOdzd j

s BRBOABXTB d3dzOH M dj ot d3 B d Bm,[ 71 9] ts Btdg] Gaitefi@n) Ide"Ca dzB 2
ydimdzs Mts L dz2OSCtsd3 f2lIsjd3 CSsfdqeseo Odedwy L dzOSC s ts@ s IstcOL
9 toj ¢ RiIstej

S BROMMX™B disdzOH" dJ o tsMmj d3 B dBm,[ 7 t0]] 5 Bidej Qstefidhy IdacCa dzB 2

Udfmds BjL LdOCO fkkjd Cfdess Oddw dazcdz" o Bdfls' [ 3
s 5 BOAEXIH BdzOHN dj b fnlsdzo yOls! BdRe, [ 6] 6B 6ok
PeOL eV Hds] ydhmds ms LdoSsd fklsjd Ssfdose Oddw L

MsrtcOdzv jIs tojL EdzZR&EOIs o tojcdmliste]
s B RBOAXPH di3dzOH M fojg dis [ 15: O] Rmicj df defj istB @ O -izQ Listc W o4 dzB® 2
ydfmdzs BjL Ldz20CO flsjd3 S oo Grtzg ¥ delr dzlr dzo IsERflls® [c 3

[GtcOdzed yj ded W
1ddz Lw dmf sdz L 59 Ols SP dz SiPu. jOdsyj diPC. Crfdsj G dén

A dzOG d

[ OdzdzOw dJdzmistelzC ydw dzj odzdw jls dzO Mmtsmistswdzdj W dzOc
ltod d&3j tor

SXTH R4, R6 ; dBdzOHNM j i § SREEfMAEZce 5 dL

ftc] SBtcOL-BOOEY Hezs3 2
poud g ffipsmMistceOdzj ded § d3 LREZOC O, L Off
UXTB R3, R7 . BEZOHN 2RBOIEjBBELOL 59 Ols!
;326 OL oW Hdes] ydmdzs, MmlsOteh dj BO2IsT
LOYf dMOI! R8jLEZd IsOl o

EdJclss [JdzOdzHtcé vwews(c. 431ZD6. 008 84






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































