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® 327 tREMRISC CPU

TAFH E2.2v~5.4V

FE R 4

CPUSR i TAF#ZE80MHZ, T 4/E 452 AT i 75 1 00KHZ
FI|SOMHZ

CPU FEROMIZAT REM B IETE 5545 TARMIR
16Mhz

CPU 1E N #RAMIZ AT g 2 HLIE o554 TAFAIAR
80Mhz
FEASTWTE TN, AT R A

ML FE<BUA

TAEHEJR (20MHZ) <5mA
SCRFURBEMERR (Bl A i) Al ErR K
oI B R RRIZAT)

FEIR B BERR AT LR FFPLLIZ AT, R & L R L
2us N 52 e i

— FE A ]
® 64KByte MTP
® 256byte EEPROM

® 16KByte SRAM A] FAE%dE ol fE PRI iz 1T

— e A A
o ARSI LIEME—TD, IDRAEER NS
o fuseREiIE, FiRas A AIRAMI %S )45 e Vs )
o fuselEli/E, SWDIE(E I, (Eidd kit e
AL A IR, DU U PR 2

— PR ITH
® CRFSWDARHEEE
® KeilZEHriEIF A T H AT A

At

~ADC

® SIEADC

Sy HEZR24BIT, ENOB#: = 19BIT
SRAFEAN 2 B PR 1KHZ

ADC WS PGAHT/IME TR, SCHRAEEL

1. 157245

—JATOP (rail2rail) X2
® (F 5 N EAEW, nTHT/IMS SO,
TEIR, e as S5 H

R LE N

® USB 2.0 device, Full Speed

® Y ff4{end points, EPOZHFIN/OUTH, EP1-3
SCREINAL

-12C
® [2C master & slave, AJ#|IMhzi@(E®HE

-UART
® I EiHE115200bps

—-SPI master
® iy =l 5 10Mhz

-PWM  (3L6 %)

® GEEJHSTPWM, 10bit H KAHZE32MHz

® 1 DIBDE MK AES AL PW CREF SPW) , AHAE
__EL&E‘Z—‘iiy #T‘Hﬁ;%g

¥ Sigma Delta A% (Audio+, Audio—)
® i FPCM, ADPCM

® i EU6AL

® i LAESR 1] 364MHz

~Timer x2
® 20K32fi ST timer, Hyrm LAESIZE32MHz

—RTC

® 32{iRTC

® LEMURARIET IR 32, T68KHz
® REHEIRIRFF LAF

-WDT
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® 327, TAEMSUCERIET IRIE32. 768KHz
® RFFHEARLREE LA, wJ AR fE
® n]EAE TR E AL A

-SD102. 0
® = LAEMAR32MHZ
® N[ HZLE4L SRR

o BRI EIEE (4ZEI0) —GPIO (3£56 GPI0)

—I% H A ® AT ThRe AR v LLRC B NGPTO

® it & 2 PG A e A 4R

® [ AEFITE R AL, HECE A E — A EPLL

- RBLCD S — NN ELDO

® 8COMx32SEG, 6COMx34SEG, 4COMx36SEG, H] R i% ® 5VH3.3V LDO: FyAJE[H3. 6V—5.5V, IXENREE
e B LCDAE FE%L (COM,  SEG) £7100ma, AJA RS HARS FHE4L3. 3VAL &

® P Hcharge pump ® 3.3V 1.8V LDO: ¥y AHJEJEH2. 0-3. 4V, 3K

® I KEH RS, 074. 4V AJHCE ZhfE 7130ma

® LCDE W] F/E X GPIO
— PN HBPOR
® HJYH/D AN A H

BEERJTR: 0755-21010744
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DT5M4765 &l 5%+

IRe MTP EEPROM(byte) | 2447 ADC | 24 f7#iii ADC | Timer 10bit 137 PWM | LCD | OP | USB

(byte) (RIEX) | GEiER (HEIER) | cmiE)

5
DT5M4765V8L6 | 64K 256 8 Xif 16 4 2 6 8x32 |2 1
DT5M4765R8L6 | 64K 256 3 %t 74 2 6 8x25 |1 N/A
DT5M4765C8Q6 | 64K 256 2 %t 6 1™ 2 4 4x20 |1 N/A
DT5M4765K8Q6 | 64K 256 5 %F 10 4~ 2 6 N/A|O 1
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LDO 5V~3.3V

. System clock Clock Dvider
LDO 3.3V~1.8V

8xch 18Bit ADC

m

I R s A
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Pin List & IHIA)
Number Name Bonding Description
Number
1 VSS: 1 42 GND
2 pad cp out 2 Charge pump #iH I Gt 4. Tuf)
3 pad cp _capn 3 P pin Z [6]#E Luf B
4 pad_cp capp 4
5 VSS_CHGPUMP 5 Charge pump VSS #h##Z GND
6 VDD 6 USB PHY 1.8V WHICLZRER 1. 8V RLIEAHE, WA T NES 1. 8V & ik
' Wi, AIAMEHES
7 pad_dp 7 USB D+
8 pad dm 8 USB D-
9 VSS: 9 USB PHY PAA54ELIt Az GND
10 VSS USB: 10 USB PHY PB4l (FH-F Bandgap) #hM% GND
11 VDD33 USB: 11 AhEzE 3.3V
12 VDD33_0P2 12 OP2 HEHL &, AhEE 3. 3V
13 pad_op2 vin 13 OP2 1 [a) &1 N\ Vg
14 pad_op2 vip 14 0P2 1F [ %1 \ Vi
15 pad op2 vo 15 OP2 % H i
16 VSS_0P2 16 OP2 GND, 4} GND
17 VDD33_ADC 17 ADC L HL E, 4h2 3. 3V
18 VSS_ADC 18 ADC GND
19 pad_adc_inp0 19 ADC channelO 57 2 3 1E [ N, SRR LEER gpio B R T 4
20 VDD_ADC 20 ADC FEFULHE EfH 2% 1.7V, AIH4t 2mA IREhEE
21 pad_adc_inn0 21 ADC channel0 372243 97 [ Nty , U RCRTLER gpio B AR B 4
22 pad asyn rstn 22 O3 ANER A R
23 pad gpio[3] 23 = HThEE SWD CLK
24 pad_gpio[4] 31 S ThEE SWD DATA
25 pad_gpio[0] 32 ADC _AIN11/ADC AIP4
26 pad_gpio[1] 33 ADC_AIP11/ADC AIN4
27 pad gpio[2] 34 ADC_AIN12/ADC_AIP5
28 pad_gpio[5] 35 S ThRE SPT _DATA OUT/ADC AIP12/ADC AIN5
29 pad_gpio[6] 36 5 HThfE SPI CLK/ADC AIN13/ADC AIP6
30 pad_gpiol7] 37 = A hEE SPI_DATA IN/ADC AIP13/ADC_AIN6
31 pad_gpio[8] 38 S HIhRE SPI CS/ADC AIN14/ADC AIP7
32 pad_gpio[9] 39 S M ThfE UART TXD/ADC_AIP14/ADC AIN7
33 pad_gpio[10] 40 5 HThfE UART RXD/ADC AIN15/ADC AIPS
34 pad_gpio[11] 41 S ThEE 12C SCL/ADC AIP15/ADC AINS
35 pad gpio[12] 42 S FHIIEE 12C_SDA/ADC_ATP9
36 pad_gpio[13] 43 SEHThHE PWML OUT/ADC AIN9 CERIA% HH AR B~
37 pad gpio[14] 44 S HIIGE PWM2_OUT/ADC_ATP10 CERIA % H K )
Number Name Bonding Description

BERTTR: 0755-21010744
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Number
38 pad gpio[15] 45 H FHThAEE AUDIO PWM+/ADC_AIN10
39 pad_gpio[16] 46 S ThEE AUDIO PW-/Timer clk in
40 pad gpio[17] 47 S HThEE LCD COMO
41 pad gpio[18] 48 S HThEE LCD CoM1
42 pad gpio[19] 49 HHThEE LCD COM2
43 pad gpio[20] 50 S HThEE LCD COM3
44 VDD33: 51 A 3.3V
45 VSS: 52 4h% GND
46 pad gpio[21] 53 S HThiEe LCD COM4
47 pad gpio[22] 54 S HThEE LCD COM5
48 pad gpio[23] 55 S FThEE LCD COM6/SPI DATA OUT
49 pad gpio[56] 61 S HTIfE LCD COM7/SPI CLK
50 pad gpio[24] 62 S HIhEE LCD SEGO
51 pad gpio[25] 63 S HIhEE LCD SEG1
52 pad gpio[26] 64 2 HINEE LCD SEG2
53 pad gpio[27] 65 S HIhEE LCD SEG3
54 pad gpio[28] 66 EHIhEE LCD SEG4
55 pad_gpio[29] 67 S HIhEE LCD SEG5
56 pad gpio[30] 68 S HThEE LCD SEG6
57 pad gpio[31] 69 S HThEE LCD SEGT
58 pad gpio[32] 70 S HThEE LCD SEGS
59 pad gpio[33] 71 S HThEE LCD SEGY
60 pad_gpiol[34] 72 S A ThEE LCD SEG10
61 pad gpio[35] 73 S HThEE LCD SEG11
62 pad_gpio[36] 74 S A ThEE LCD SEG12
63 pad gpio[37] 75 S HThEE LCD SEG13
64 pad_gpio[38] 76 S HIhEE LCD SEG14
65 pad gpio[39] 77 S HIhEE LCD SEG15
66 pad_gpio[45] 78 EHIhEE LCD SEG21
67 pad gpio[46] 79 S HIIRE LCD SEG22/SPI DATA IN
68 pad gpio[48] 80 S A IhEE LCD SEG24/UART RXD
69 pad_gpio[49] 81 F TGS LCD SEG25/UART TXD
70 pad gpio[50] 82 HHThAE LCD SEG26/12C SCL
71 pad_gpio[51] 83 HHIIRE LCD SEG27/12C SDA
72 VSS: 91 A% GND
73 VDD33: 92 A% 3. 3V
74 pad_gpio[40] 93 S A ThEE LCD SEG16
75 pad gpio[41] 94 S A ThEE LCD SEG17
76 pad_gpio[42] 95 S A ThEE LCD SEG1S
Number Name Bonding Description
Number
77 pad_gpio[43] 96 S HThEE LCD SEG19
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78 pad_gpio[44] 97 SR IhEE LCD SEG20

79 pad_gpio[47] 98 S ThfE LCD SEG23/SPI CS

80 pad_gpio[52] 99 S HThEE LCD SEG28/PWM5 (ERIA K HK L F)

81 pad gpio[53] 100 S HThEE LCD SEG29/PWM6 CERIA K K L~ F)

82 pad_gpio[54] 101 SRIhRE LCD SEG30/PWM3 (BRI % K HL )

83 pad gpio[55] 102 S HThEE LCD SEG31/PWM4 CERIAH K HF)

84 pad XIN 103 AR SR TRE N AT 32KHz— Xt s 20pf (IEARIE S 2% R H D

85 pad XOUT 104 AN sl R B D R 32KHz X % 20pf CIEIRES = R KD

86 VDD33_CRYSTAL 105 FhPR VR —4MEE 3.3V (IEIRE S 2 R IED

87 VSS CRYSTAL 106 A4 GND

88 VDD33_OP1 107 OP1 fitHi-# 4 3. 3V

89 pad opl vo 108 OP1 %y H %

90 pad opl vin 109 OP1 J [a) % N

91 pad opl vip 110 OP1 1F [ % \ ¥

92 VSS_0P1 111 OP1 GND -4} GND

93 pad_vdd5: 112 5V™3. 3V LDO, 5V H &4 N b

94 pad vddb: 113

95 pad vdd5: 114

96 pad vbg 115 LDO EE‘I)E%‘{&EEEE@)\HH, ﬁn%%ﬁﬁﬁ 5yf3. 3V LDO, X/ IS 5V,
- KA AME 3.3V T, XA 3. 3V

97 VDD33: 116 LDO 3.3V™1.8V 3.3VHIAM, #ME 3.3V

98 pad vdd33 out: 117

99 pad vdd33 out: 118 5V™3.3V LDO OUT , 3.3V #it |, @iyl 1uF 10uF H %%

100 pad vdd33 out: 119

Memory Map, k%38 4-AC

Hihk B E:p%
0x0000,0000-0x0000,FFFF PN R 2% )
0x0001,0000-0x0001,00FF N #5 EEPROM 2% [d]
0x0100,0000-0x0100,0FFF USB
0x0200,0000-0x02FF,FFEF LCD
0x0300,0000-0x0300,3FFF N RAM

0x0400,0000-0x0400,0FFF

RYLRC B A A7 4 . ADC it B &7 17
&

0x0500,0000-0x0500,0FFF

PWM % 17e8

0x0600,0000-0x0600,0FFF

Sound A {Fos

0x0700,0000-0x0700,0FFF SDIO
0x1000,0000-0x1000,00FF s 423 21
0x1000,0100-0x1000,01FF GPIO s
0x1000,0300-0x 1000,03FF SPI
0x1000,0400-0x 1000,04FF 12C

BERTR: 0755-21010744
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0x1000,0500-0x1000,05FF RTC
0x1000,0700-0x1000,07FF WDT
0x1000,0800-0x1000,08FF UART
0x1000,0900-0x1000,09FF Timer
4 Ry s & 4 1
N=0: Fp||=G4MhZ DIVIDER:N ¥iA: n=8 PWM
N=1: Fpll=96Mhz le=N<=s5T1 |
N=2: Fpll=128Mhz
M=0:Fsys=Fpll | DIVIDER:N BRA: n= sl
M!=0:Fsys=Fpll/(m+1) 2<=N<=511 o=
32.768Khz Fpll DIVIDER:M
pLL [/ sD
PLL M i
TMhz T
DIVIDER:N e =g TIMER1
2<=N<=511
En clk TIMER2
ADC
APB
DIVEDER:N | #ik: n=4
2<=N<=511 GPIO
DIVIDER:N LcD UART
2<=N<=255
DIVIDER:N Az n=1
FET— BKiA: n=1 CHARGE PUMP 1<=N<=15 CPU
piviper:N | Az n=T _—
1<=N<=15

Note: Fpll fJI8h (PLL 4% ) MAE 2 =4 64MHz 96MHz 128MHz
BRI E PRI AR A — W 22, SERRIRE AR PRAE ) S ) 22 4.4%, 509 64MHz — 64MHz
*4.4% = 61.184MHz. &7 —EUPEOEY, WUR TR EHERR 2 N 1H IS S L S E T .
2. Memory Map & Register Discrption

2.1 0x02000000~0x02ffffff LCD controller
1) 0x02000000 led ctl  default:0x00000000 R/W
Bit 31 : LCD _EN
Bit 30~13: Reserved
Bit 12: LCD Wake up request
Bit 11: LCD Wake up interrupt enable
Bit 10: LCD Power down request

BERJTR: 0755-21010744
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Bit 9: LCD Power down interrupt enable

Bit8: LCD Power down display enable

Bit7: LCD Blink on enable

Bit6~3: Reserved

Bit2~0: Duty select
"000": static, "001": 1/2 duty, "010": 1/3 duty,
"011": 1/4 duty, "100": 1/5 duty, "101": 1/6 duty
"110": 1/7 duty, "111": 1/8 duty

2) 0x02000004  lcd dispctl  default:0x000000 R/W
Bit 31~19: Reserved
Bit18~17: LCD MODE
"00" 8x32,"01" 6x34, "10" 4x36 "11" reserved

Bit16: Double drive
Bitl5 : Display all on
Bit14 : Display all off
Bit13~11: Reserved
Bit10~8: Reserved
Bit 7~3: Reserved
Bit 2~1: Bias select

“00:static “01”:1/2 bias “10”:1/3 bias “11°*:1/4 bias
Bit0 : Reserved

3) 0x02000008~0x02000024 Icd memO~lcd mem?7
Default : 0x00000000 R/W

LCD display memory map

LCD_MEM_7 SEG3  |SEG3f  |SEG3!  [SEG3!  |SEG31  |SEG3!  |SEG3  |SEG3f  |SEGX0  |SEG30  |SEG30  |SEG30  |SEG30  |SEG30  |SEG30  (SEG30  |SEG9  |SEG29  |SEG29  |SEG9  |SEG2$  (SEG29  |SEG9  |SEG29  |SEG28  |SEG8  |SEG28  (SEG28  |SEG28  |SEG28  |SEG28  |SEGNS

ILCD_MEM_§ SEGT  |SEG2T  |SEG2T  [SEG2T  |SEG27  |SEG27  |SEG  |SEGZT  |SEG26  |SEG26  |SEG  |SEG26  |SEG26  |SEG  |SEG26  |SEG26  |SEGS  |SEG25  |SEG25  |SEGS  |SEG25  (SEG25  |SEGS  |SEG25  |SEG24  |SEGM4  |SEG24  |SEG24  |SEGM  |SEG24  |SEG24  |SEGM

LCD_MEM_5 SEG23  |SEG23  |SEG23  |SEG23  |SEG23  |SEG23  |SEG2S SEG23 SEG22 SEG22 SEG22 SEG22 SEG22 SEG22 SEG22 SEG22 SEG21 SEG2! SEG2! SEG2! SEG21 SEG21 SEG21 SEG2! SEG20 SEG20 SEG20 SEG20 SEG20 SEG20 SEG20 SEG20

LCD_MEM_4 SEGI9  |SEGI9  |SEG19  [SEG19  |SEG19  |SEGYS  |SEGI9  |SEG9  |SEG!8  |SEG18  |SEGI§  |SEG18  |SEG18  |SEGIS  |SEG18  |SEG18  |SEGI7  |SEG17  |SEGIT  |SEGIT  |SEGI7  |SEGIT  |SEGI7  |SEG17  |SEG16  |SEGI6  |SEG16  (SEG16  |SEGI6  |SEG16  |SEGI6  |SEGIS

LCD_MEM_3 SEGI5  |SEGIS  |SEG15  [SEG15  |SEG15  |SEG!S  |SEGIS  |SEG!S  |SEG4  |SEG14  |SEG4  |SEGY4  |SEG14  |SEGM4  |SEG14  |SEGM4  |SEGIS  |SEG13  |SEGI3  |SEGIY  |SEG13  (SEG13  |SEGIS  |SEG13  |SEG12  |SEG2  |SEG12  [SEG12  |SEGf2  |SEG12  |SEGI2  |SEGI2

LCD_MEM 2 SEGIf |SEGH SEGI1 SEG1 SEGIT |SEGI [SEGH SEG1 SEGI0  [SEG0  [SEGI0  |SEGI0  |SEG10  |SEGI0  |SEG0  |SEGY0  (SEGO9  |SEGO9  |SEG09  |SEGO9  |SEGO9  |SEGOS  (SEGO9  |SEGO9  |SEG08  |SEGOS  |SEGOS  |SEG08  (SEGOS  |SEGOS  |SEG08 |SEGOS

ILCD_MEM_t SEGT  |SEGOT  |SEGOT  [SEGOT  |SEGO7  |SEGOT  |SEGO7  |SEGO7  |SEGOS  |SEGO6  |SEGOG  |SEGO6  |SEGOS  [SEGDS  |SEG06  |SEGO6  |SEGOS  |SEGO5  |SEGOS  |SEGDS  |SEGOS  (SEGOS  |SEGOS  |SEG05  |SEGD4  |SEGD4  |SEGO4  |SEGD4  |SEGD4  |SEGO4  |SEGD4  |SEGD4

LCD_MEM_0 SEGDS  |SEGDS  |SEGO3  [SEGO3  |SEGO3  |SEGO3  |SEGOS  |SEGO3  |SEG02  (SEG2  |SEGO2  |SEG02  |SEGD2  |SEGO2  |SEG02  (SEGD2  |SEGOf SEGO1 SEGI! SEGI! SEGOf  |SEGOT  |SEGD! SEGO1 SEGI0  [SEGO0  [SEGOO  |SEGOO  |SEGO0  |SEGOO  |SEG)  |SEGOO

10
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iYW

1) 6COM x 34SEG (COM6=SEG32, COM7=SEG33)

2) 4COM x 36SEG (COM4=SEG32, COM5=SEG33, COM6=SEG34, COM7=SEG35)
¥ MAP K

LCD_MEM6 Bt

LCD_MEM7 Bit

- &3laade
LCD_MEM7 Bt

4) 0x02000028~0x0200002¢c  Reserved

5) 0x02000030 lcd fer default:0x00000000 R/W
Bit 31~10:Reserved
Bit 9~4: LCD frame max count
Bit3~2: LCD frame frequnce pre-scale
“00”: 1017 :1/2 107 :1/4 “117:1/8
Bitl:Frame counter interrupt enable
Bit0:Frame counter enable

6) 0x02000034 Icd fcst  default:0x00000000 R
Bit31~3: Reserved
Bit2:  Wake up state flag
Bitl:  Power down state flag
Bit0:  Frame counter flag

2.2 0x03000000~0x03ffffff SRAM 16K
0x03000000~0x03000fff  sram depth: 4K width:32-bit 3L 16K bytes

0x03001000~0x03ffffff Reserved
2.3 x01000000~0x01ffffff wusb controller

USB f 4 /> endpoint, Z[lEWE, HREHE. WEUIT:

® i—/ & control, H'E3INEIN

® 5 Kff) Packet & 8 /™ byte

® ZE—/>endpoint H— i FIFO, —/MI FIFO, % 8 bytes
® A endpoint H—> INFIFO, %% 8bytes

11
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® K{EE INFIFO HileE —#4,
® ALK/ 8 MR, MRS B FIFO [IHTK S

F T CPEEdR S AR B35

—K, BANE—EE — B RERIX AR
XZE endpoint0 M1, Hk 4 MEHE.

WRI1:

® WFSE OUTFIFO i 1 ChIWrElibr S &), W DLEHE S,

@lock fifo
Idr r0,=0x01000008

Idrrl,=1
strr1,[rO]

@write 4 bytes data
Idr r0,=0x010000C0
Idr r1,=0x03020100

strr1,[rO]

@set last byte position

Idr r1,=0x3
strrl,[rO,#8]
@unlock

Idr r0,=0x01000008

Idrr1,=0
strri,[r0]

e Jr fEEOR R TR ET b B 2B B9 A2 B, 24 IN token

fECHIT,  SE A AT LA 1. ouT ib

—AEEEARE, AT LA B AE FIFO B, iR, X EZROUNT 8 MR AL B

B BRI R Package,

FIXT N 1) FIFO B,

BEHH package Fl—dRZAT,

N 2% —> USB configure register, BERJIS A LLEEH USB ARZS, & 1T

*f package AT AW,

USB Configure Register 1 (0x01000000) W #8E %L 5 J1IK

Bit name Defaults iR
number
0 Enable 0 5 1: ffif¢ USBPHY, 5 0: power down PHY;
PHY/FIFOO IN #: 1 /& endpoint 0 IN FIFO empty
empty
1 USB speed/ | 1 5 1:full speed, 5 0: low speed,;
FIFOO ouT #: 1 #& endpoint 0 OUT FIFO full
FULL
2 PHY suspend/ | 0 5 1: suspend PHY,
FIFO1 IN empty #: 1 /& endpoint 1 IN FIFO empty
3 DM pull up/|0 5 1: enable DM W pull up
FIFOO OUT not BZ: 1 /& endpoint 0 OUT FIFO has data
empty
4 Resume/ FIFO2 | 0 5 1: {E suspend J&, resume USB, 7 EFFiEE;
IN empty B: 1 #& endpoint 2 IN FIFO empty
5 Soft reset 0 5 1. %A USB, —&EE 0 A REHUT;
6 Pull Down/ | 1 5 1: pull down DP/DM,;
B

FIFO3 IN empty

1 s& endpoint 3 IN FIFO empty

12

SRJGHEME R Y package 5
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7 Reserved 0

8 Stall ENO 0 H 1: Stall endpoint 0

9 Stall EN1 0 H 1: Stall endpoint 1

10 Stall EN2 0 5 1: Stall endpoint 2

11 Stall EN3 0 H 1: Stall endpoint 3

12 DM Pull up 0 1: {fif¢ DM EHi

13 DP Pull up 0 1: ffifg DP L4

14 Toggle0 0 5 1: %% endpoint 0 dataO/datal

15 Togglel 0 5 1: #%; endpoint 1 data0/datal

16 Toggle2 0 5 1: #%; endpoint 2 data0/datal

17 Toggle3 0 5 1: $1% endpoint 3 data0/datal

USB Configure Register 2 (0x01000008)

Bit name Defaults iR

number

0 LOCK FIFO 0 5 1: & USB 3K FIFO, JfHK register[5:
4] 451X endpoint, #tlAl NAK, USB A&
Xt FIFO 3/ 5, XAFP5 L FIFO [R5/ 5 725
Bz o

1 Empty pkg 0 5 1: I register[0] A 1, EJ& USB ZE K FIFO,
I HA register[S: 4] W45 [iX > endpoint, i 2=
A —A7SA, BJEA register[2] %N 1, H3E
0.

2 Clrar empty pkg 1 5 1, empty pkg =1ERIZ A5 HBE 0.

3 Reserved

5: 4 Lock addr 0 %L lock Bk 7S ELIY) enppont, FIZA register, bit 0,
1 MM

PLF ZARES Register, 3AFRT LA H USB HPIRES, & LWF:

USB Status Register 1 (0x01000080)

Bit name Defaults iR

number

0 Setup 0 1 ZFRULEI package 7& Setup

1 Softreset 0 1 248K B T softreset 54

2 USBreset 1 1 s& USB bus 7F reset JRZS, 2HE O

3 suspend 0 1 7% USB bus 7E supend R#&

4 ACK 0 AWE T ACK, BEHIE 0

5 SOF 0 ZF| SOF (star of frame), 1L 0

7:6 reserved 0

8 NAKO 0 Endpoint 0 4 NAK (IN ¥ data £ FIFO B}
OUT U FIFIO Hi&f data), HERE O

9 NAK1 0 Endpoint 1 A NAK (IN #f data £ FIFO ),
LI 0

10 NAK2 0 Endpoint 2 A7 NAK (IN ¥ data /£ FIFO H),
BEIIE 0

13
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11 NAK3 0 Endpoint 3 4 NAK (IN £ data £ FIFO H),
BEIE 0
12 DM _status B DM DRSS
13 DP_status HZ 1 E DP RE
USB Configure Register 2 (0x01000081, — & byte 3E)
Bit name Defaults iR
number
2:0 Alternate Interface | H i Set Interface iy 4 % ]  Alternate Interface
number
4:3 Interface Hie Set Interface 7% [ Interface number
6:5 Configure i Set Configure 741X configure value
7 Not Used 0
USB Configure Register 3 (0x01000082, — & byte 3E)
Bit name Defaults iR
number
10: 0 Time Stamp Hie LG E] SOF K, Bit 0 to 10 of Time stamp

FIFO data register, 41 id X L6 register KL data fifo

USB Data Register 1 (0x010000C0, #£5)

Bit name Defaults iR

number

7: 0 Data0 0 Endpoint 0 FIFO, byte 0

15: 8 Datal 0 Endpoint 0 FIFO, byte 1

23: 16 Data2 0 Endpoint 0 FIFO, byte 2

31: 23 Data3 0 Endpoint 0 FIFO, byte 3
USB Data Register 2 (0x010000C4, R %E)

Bit name Defaults ik

number

7: 0 Data4 0 Endpoint 0 FIFO, byte 4

15: 8 Data5 0 Endpoint 0 FIFO, byte 5

23: 16 Data6 0 Endpoint 0 FIFO, byte 6

31: 23 Data7 0 Endpoint 0 FIFO, byte 7
USB Data Register 3 (0x010000D0, R %)

Bit name Defaults iR

number

7: 0 Data0 0 Endpoint 1 FIFO, byte 0

15: 8 Datal 0 Endpoint 1 FIFO, byte 1

23: 16 Data2 0 Endpoint 1 FIFO, byte 2

31: 23 Data3 0 Endpoint 1 FIFO, byte 3
USB Data Register 4 (0x010000D4, H5)

Bit name Defaults ik

number

14
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7: 0 Data4 Endpoint 1 FIFO, byte 4

15: 8 Datas Endpoint 1 FIFO, byte 5

23: 16 Data6 Endpoint 1 FIFO, byte 6

(=) Rl e} N

31: 23 Data7

Endpoint 1 FIFO, byte 7

—

USB Data Register 5 (0x010000E0, HE)

Bit name Defaults iR

number

7: 0 Data0 0 Endpoint 2 FIFO, byte 0
15: 8 Datal 0 Endpoint 2 FIFO, byte 1
23: 16 Data2 0 Endpoint 2 FIFO, byte 2
31: 23 Data3 0 Endpoint 2 FIFO, byte 3

USB Data Register 6 (0x010000C4, R %E)

Bit name Defaults iR

number

7: 0 Data4 0 Endpoint 2 FIFO, byte 4
15: 8 Datas 0 Endpoint 2 FIFO, byte 5
23: 16 Data6 0 Endpoint 2 FIFO, byte 6
31: 23 Data7 0 Endpoint 2 FIFO, byte 7

USB Data Register 7 (0x010000F0, R%E)

Bit name Defaults iR

number

7: 0 Data0 0 Endpoint 3 FIFO, byte 0
15: 8 Datal 0 Endpoint 3 FIFO, byte 1
23: 16 Data2 0 Endpoint 3 FIFO, byte 2
31: 23 Data3 0 Endpoint 3 FIFO, byte 3

USB Data Register 8 (0x010000F4, H5)

Bit name Defaults iR

number

7: 0 Data4 0 Endpoint 3 FIFO, byte 4
15: 8 Datas 0 Endpoint 3 FIFO, byte 5
23: 16 Data6 0 Endpoint 3 FIFO, byte 6
31: 23 Data7 0 Endpoint 3 FIFO, byte 7

—

USB Data Register 9 (0x010000C8, R 5)

Bit name Defaults iR

number

2: 0 Ptr 0 OUT FIFO #&%t, o LA R AW 2 /D4 24 data
7E FIFO #

USB it

JiA USB f Full #1 Empty R4 —A USB i, {HA&AD USB il DL shAd g

15
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Mg IRQ6. ZHFE USB Hilbr, Z4E 0xE000E100,5 0x40

USB HAIH WA

® Endpoint 0-3. IN FIFIO %
® Endpoint 0, OUT FIFO jif.
® Endpoint 0, OUT FIFO JE=.
® Endpoint 0-3 5 NAK
® USB Host reset
® iF| setup I
® SOF
® ACK
® Suspend
USB Configure Register 2 (0x01000004 )
Bit name Defaults iR
number
0 Empty 0 EN 0 1: ffifif Endpoint 0 IN FIFO 75K
1 Empty 1 EN 0 1: ffifif Endpoint 1 IN FIFO 75K
2 Empty 2 EN 0 1: ffifif Endpoint 2 IN FIFO 75K
3 Empty 3 EN 0 1: it Endpoint 3 IN FIFO % i
4 Full 0 EN 0 1: f#f Endpoint 0 OUT FIFO i I
5 Not empty 0 0 1: f#ifE Endpoint 0 OUT FIFO HE== ik
7:6 Reserved 0 0
8 NACK EN 0 0 1: f#fi endpoint 0 NACK il
9 NACK EN 1 0 1: f#fiE endpoint | NACK il
10 NACK EN 2 0 1: {f#E endpoint 2 NACK K
11 NACK EN 3 0 1: {f#E endpoint 3 NACK K
12 Setup EN 0 1: {HRE setup H1IH
13 USB reset 0 1: f#ifE USB reset Al
14 suspend 0 1: f#5E suspend H1IH7
15 OUT ACK 0 1: ffifilf OUT . ACK i
16 IN ACK 0 1: ffifg IN 1 ACK b
17 Sof 0 1: fffE sof HlkT

USB 3218 Data0/Datal %%
RN 75 AT HE AN endpoint dataO/datal [/ datal/data0, = 0x01000000 xR 13 F 16 78 M 1.

2.4 0x05000000~0x05ffffff pwm controller
1)0x05000000 width 32bit pwml duty cycle RW
Bit31~12: Reserved

Bitl1:
Bit10:

Reserved
Reserved

Bit9~0: duty cycle num

2)0x05000004 width 32bit pwm?2 dyty cycle RW
Bit31~12: Reserved

Bitl1:
Bit10:
Bit9~0:

Reserved
Reserved
duty cycle num

16
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3)0x05000008 width 32bit pwm3 & pwm5 dyty cycle RW
Bit31~26: Reserved
Bit25~16: pwm5_duty cycle num (only write)
Bit15~10: Reserved
Bit9~0: pwm3_duty cycle num

4)0x0500000C  width 32bit pwm4 &pwmb6 duty cycle RW
Bit31~26: Reserved
Bit25~16: pwm6_ duty cycle num (only write)
Bit15~10: Reserved
Bit9~0: pwm4 duty cycle num

5)0x05000010  width 32bit pwml max count RW
Bit31~12: Reserved
Bitll: Reserved
Bit10:  Reserved
Bit9~0: max_count num

6)0x05000014 width 32bit pwm?2 max count RW
Bit31~12: Reserved
Bitll: Reserved
Bit10:  Reserved
Bit9~0: max_count num

7)0x05000018 width 32bit pwm3 & pwm5 max count RW
Bit31~26: Reserved
Bit25~16: pwm5_max_count_num (only write)
Bit15~10:  Reserved
Bit9~0: pwm3 max_count num

6)0x0500001c width 32bit pwm4 &pwm6 max count RW
Bit31~26: Reserved
Bit25~16: pwm6 max_ count_num (only write)
Bit15~10:  Reserved
Bit9~0: max_count num

7)0x05000020  width 32bit control register ~RW
Bit31~23: Reserved
Bit22: gpio56 pull up enable
Bit21: pwm6 count enable
Bit20: pwm5 count enable
Bit18~16: dead zone3 count select W& 5,6 FLX KE

17
BERJTR: 0755-21010744



®§ﬁi’if§$ﬁlﬁ Dongwei Semiconductors Technology Co.,Ltd.

Bitl5 :Reserved

Bit14~12: dead zone2 count select W B 3,4 LXK &
Bitl1 :Reserved

Bit10~8 : dead zonel count select W E 1,2 JEX K&
Bit17 : Reserved

Bit6: dead zone enalbe 3 =1 pwm3,pwm6 HH [7] 7 FE [X
Bit5: dead zone enalbe 2 =1 pwm3,pwm4 % H AH [F] 17 FE X
Bit4: dead zone enable 1 =1 pwml,pwm?2 %i i #H [F] 77 S8 X

Bit3 : pwm4 count enable
Bit2: pwm 3 count enable
Bitl: pwm 2 count enable
Bit0: pwm 1 count enable

2.5 0x04000000~0x04ffffff System &PLL&ADC controller
1)0x04000000 width: 32bit WR
Bit1~0:7E 58 ROM HIg4T 27 CPU #4748 25555 8] G&E M. ROM e KIs T )

2)0x04000004 width: 32bit WR
Bit0: BOD th#=il{ES Bk 0. —REHAHNE
Bitl: BOD fiHik#ES BN 0. —BRAEHAHNE
Bit2~4: BOD % H el o 1 76 (K 3.3V Hy N JHH )
Bit2=0;Bit3=0;Bit4=0 2.0V
Bit2=0;Bit3=0;Bit4=1 2.3V
Bit2=0;Bit3=1;Bit4=0 2.4V
Bit2=0;Bit3=1;Bit4=1 2.7V
Bit2=1;Bit3=0;Bit4=0 3.0V
Bit2=1;Bit3=0;Bit4=1 3.3V
Bit2=1;Bit3=1;Bit4=0 3.6V
Bit2=1;Bit3=1;Bit4=1 4.1V
Bit5: Reserved
Bit6: BOD IJgeffiefs S BRIAN O 0 ffRE, 1 %K
Bit7: Reserved
Bit8: JJ# interrupt vector ] SRAM it

3) 0x04000008 width 32bit WR

BitO~1: RTC 84340 (£ 32KHz Cystal clock J&fih )
Bit0=0,Bit1=0 —=-8192
Bit0=0,Bitl1=1 —+16384
Bit0=1,Bitl=1 32768
Bit0=1,Bit1=0 65536

Bit2: V¥t 32KHz Cystal clock F| 32K 43473 i H
1. PJ¥e 0. fREF

Bit3~4 i 32K 43 ATiag s AR
Bit4=0,Bit3=0 Zr#i#sfiit 16KHz
Bit4=0,Bit3=1 Zr#i#sfiit 8KHz
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Bit4=1,Bit3=0 4
Bit4=1,Bit3=1 43
Bit5~31: Reserved

=

R 4KHz
R 2KHz

=

4)0x0400000c width:32bit W default:0x2030D3F
Bit31~0:SysTick calibration register value

5)0x04000010 width: 32bit WR
WL ADC EAAZAE#r474%

6)0x04000014 width:32bit WR
W, ADC BAREAF & 1728

7)0x04000018 width:32bit WR default 0x0
Bitl~0: PLL N PLL %%
Bit1=0,Bit0=0  PLL 4l #itH Fsys=64MHz
Bit1=0,Bit0=1  PLL 4R #itH Fsys=96MHz
Bit1=1,Bit0=0  PLL #iiX %t Fsys=128MHz
Bitl=1,Bit0=1  PLL #iZF LHiH
Bit2~31: Reserved

8)0x0400001c width:32bit WR default 0x3
Bit5~0: PLL M R Guh 843 Aiids )
Fpll
PLL M+1

Fsys =

7. fENCE PLLM A PLLN FECE RGN AP, N 7 ARIER S AN AR e TAEM AR e, &
BORIE RGN U1 2] Cystal 32K, A5 oL R B PLL P2 AR I = RS o, oA 58 il H 28T
iR E, HU B RPN £ RGN R

BRINB B ANE: Fsys = 64MHz/(M+1)=16MHz

9)0x04000020 width:32bit WR
Bit0: fRIR RGEH plizILAERE  BRIAN 1
LARHRIS RGP ks OARHRIS RGEphAVE 1k

R RGBT IERIRTHFE S E R, B BUIRHIR o 57 s pf
Bit1~31:Reserved

10)0x04000024 width:32bit WR
M. ADC VEARAE & 1745

11)0x04000028 width:32bit WR
Reserved

12)0x0400002c width:32bit WR

19
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Reserved

13)0x04000030 width:32bit W  default: 0x20010

Bit31~19:Reserved

Bitl8: Reserved

Bitl7: fRFFH 1

Bitl6: VLCD WHURBNHEEAREE S, LCD ff H B 24T
Bit15~11: Reserved

Bit10~8: VLCD HJEiEHES

111: 3.0V

110: 3.2V

101: 3.4V

100: 3.6V

011:3.8V

010:4.0V

001:4.2V

000:4.4V

Bit7~5: Reserved

Bit4: Reserved

Bit3: charge pump HEEE 5

Bit2: VLCD i%#% 1/4 BIAS 1: ffigg 0: <Ml
Bitl : VLCD i%# 1/3BIAS  1: {#ifig 0: XM
Bit0: VLCD i%£# 12 BIAS 1: f#ifie 0. %M
{EURE) 1/4 BIAS JFEi; Bit0 Al Bit2 Z[& T 2

14) 0x04000034 width:32bit W
Bit31~2: Reserved
Bitl: OP1 enable
Bit0: OP2 enable

15) 0x04000038 width:32bit WR
Bit0: start ADC convertion W
ADC convertion done R

16)0x0400003C width 32bit WR
Bit0:7& %4 ADC convertion done 1: &K 0: Bt WRITE
Bit23:0 ADC ##4t R READ

17)0x04000040 width 32bit W
Bit3~0:5 EEPROM F1'5 MTP ]t
1E5 MTP Z |l 75 B1E Bit3~0 5 0x5;
7£'5 EEPROM Z Hij 75 £ 1E Bit3~0 15 0xA;
75 WEA[ £ MTP A1 EEPROM B [ A£ 4] 5 S /EF TE Rk
5562 I B K 0

2.6 x06000000~0x06ffffff sound

20
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1) 0x06000000 width:32bit W
Bit31~0 : data_fifoO

2) 0x06000004 width:32bit W
Bit31~0 : data fifol

3) 0x06000008  width:32bit \\Y
Bit31~16: Reserved

Bitl5: en_pcm A1 {#EE ADPCM ERIAA 0

Bitl4 : en_unsign N | BRI SH, BUIA N 1
£ ADPCM I 5 Z50N 1.

£ PCM AR P A R 5 738 7%

Bit13~0: sample rate cnt

4) 0x0600000c¢ width : 32bit R
Bit31~4 : Reserved
Bit3  :sound interrupt flag (sample rate)
Bit2  : Reserved
Bit1~0 : fifo pointer

5) 0x06000010  width :32bit W
Bit31~1:Reserved
Bit0: clear interrupt 5 1iEH W

6) 0x0600014  width: 32bit W
Bit31~21:Reserved
Bit20 : load start value
Bit19~16: first count

Bit15~0: pcm start value £ ADPCM =0 i

ffH771%: data fifo0,data fifol ,sound M3 HB)KIE fifo0, fifol, %7 #EIL, fifo pointer 7]
DLzt IEAE RIEWRAS fifo, N 1B RIBITERIAS R IEAE R IE AR fifo, PrLABE N fifo, WE
KR, samplerate cnt X clock sound M =1 — AR,

Sound interrupt flag 7~ sample i Rk e, FILUAS fifo |

fltn: clk_sys=64MHZ  clk sound=clk sys/4=16MHZ 5% #&HCRFEZR TR SKHZ
M sample rate count = clk_sound / sample_rate = 16M /8K = 2000

2.7 0x10000000~0x1000000f clock generator
1) 0x10000000 width: 16bit RW default:0x4010
Bit15: sound clock enable
Bit14:switch pll & Crystal clock 1=pll clock O=crystal clock
Bit13: WDT clock enable
Bit12: RTC clock enable

21
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Bit11:USB clock enable
Bit10:UART clock enable
Bit9:12C clock enable
Bit8:SPI clock enable
Bit7:ADC clock enable
Bit6:Reserved

Bit5:charge pump clock enable
Bit4:APB clock enable
Bit3:Timer clock enable
Bit2:LCD clock enable
Bit1:PWM clock enable
Bit0:Switch Crystal clock and PLL clock in sleep state

2)0x10000002 width: 16bit RW  default: 0x8
Bit15~0 : pwm clock divider
Note: MIRAESG R R 1 FERMZCR, WFHREREOREN 0, Fr 1 LR

3)0x10000004 width:16bit RW  default:0x8
Bit15~0: spi clock ,i2¢ clock divider

4)0x10000006 width:16bit RW  default: 0x8
Bit15~0: timer clock divider

5)0x10000008  width:16bit RW default:0x4
Bit15~0:APB bus clock divider ([&i} t4F 4 uart clock)

6)0x1000000a  width:16bit RW default:0x28
Bit15~0: lcd clock divider

7)0x1000000c  width:16bit RW default:0x1
Bit15~0 AHB bus clock divider

8)0x1000000¢  width:16bit RW default:0x1
Bit15~0 sound clock divider

9)0x10000010  width: 16bit RW  default:0x1
Bit15~0 charge pump clock divider (source clock 32K)

10)0x10000012 width: 16bit RW default:0x103f
Bit15~14:Reserved
Bit13: WDT reset enable
Bit12:LDO full load
Bitl1:Reserved
Bit10~8: wakeup time select
“000” 22ms
“001” 11ms
“010” 6ms
“011” 3ms

“100” 1.5ms
22
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“101” 700us

“110” 350us

“111” 65us
Bit6: Brownout Detect reset enable
Bit5: Brownout Detector select
Bit4: PLL sleep enable
Bit3: software reset ADC
Bit2: software reset USB
Bitl: software reset RTC

Bit 0 & FF N 1, AEEE O

2.8 x10000100~0x100001ff GPIO

1)0x10000100 width :32bit RW  default:OxftffOfft
Bit31~0 : GPIO31~0 out register

2)0x10000104 width: 32bit RW  default:0x10fftff
Bit31~25: Reserved
Bit24~0: GPIO56~32 outregister

3)0x10000110 width :32bit RW default: 32 hffffOftf
Bit31~0: GPIO 31~0 output enable ‘1’ :input  “0’:output

4)0x10000114 width :32bit  RW  default: Ox10£ffff
Bit31~25: Reserved
Bit24~0: GPIO56~32 output enable ‘1’ : input ‘0’:output

5)0x10000120 width:32 bit RW  default:0x00000018
Bit31~0: GPIO31~0 function select “1’:special function ‘0’: gpio function
GPIO2~0 gpio
GPIO3 :SWD _CLK
GPIO4  :SWD DAT
GPIO5  :SPI DATAO
GPIO6  :SPI CLK
GPIO7 :SPI_DATAI
GPIO8 :SPI_CS
GPIO9 :UART TXD
GPIO10  :UARTRXD
GPIO11  :12CSCL
GPIO12  :12C SDA
GPIO13  :PWMI
GPIO14  :PWM2
GPIO15 :AUDIO +
GPIO16  :AUDIO -/ Timer clk in
GPIO17~22 : COMO~5
GPIO23 . COMO0/ SPI_DATA OUT
GP1024~31 : SEGO~SEG7

6)0x10000124 width:32 bit RW default:0x0
Bit31~25: Reserved

23
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Bit24~0: GPIO56~32 function select ‘1’:special function ‘0’: gpio function

GPI032~45
GPIOA46:
GPIOA47:
GPIOA48:
GPIOA49:
GPIOS50:
GPIOSI:
GPIOS52:
GPIOS53:
GPIO54

GPIOS5

GPIOS56

SEG8~SEG21
SEG22/SPI DATA IN
SEG23/ SPI_CS
SEG24/ UART RXD
SEG25/ UART TXD
SEG26/ 12C_SCL
SEG27/12C_SDA
SEG28/PWM5
SEG29/PWM6
SEG30/PWM3

GPIO54----IOMODE=0 misc_reg6=0
PWM3 ---- IOMODE=0 misc reg6=1
SEG30 ---- IOMODE=1 misc_reg6=X

SEG31/PWM4

GPIO55----IOMODE=0 misc_reg7=0
PWM4 ---- IOMODE=0 misc reg7=1
SEG31 ---- IOMODE=1 misc_reg7=X

: COM7/SPI_CLK

7)0x10000130 width:32bit

W  default:0x0

Bit31~0 : Reserved

R default:0x0

Bit31~16: interrupt status15~0 JE&E: 1 status 5t 275 B
Bit15~0 : Reserved

8)0x1000134 width:32bit RW
Bit31~16 : GPIO15~0 falling interrupt enable

Bit15~0 :

9)0x10000138 width :32bit

GPIO15~0 rising interrupt enable

Bit31~16: Reserved

Bit15~0: gpio interrupt mask

10)0x10000140 width: 32bit

Bit31~24: gpio7~0 wake up enable
Bit23~8: gpiol5~0 debounce enable

Bit7~0:

misc_reg7~0

misc_reg7~6 : PWM3, PWM4 mode
misc_reg5~3 : To be define
misc_reg2: Must be 1

misc_regl~0 :To be define

11)0x10000144 width: 32bit RW
Bit31~8 : Reserved

Bit7~0 :

gpiol5~8 wake up enable

24

RW default:0x0

Iy HERE 15~0 gpio KT

RW default:0x00000004
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Note: BEMLMRIEM] GPIO A gpio0~15, FF H. 43 e - n i A H P e i

W5 2, e T - A PR HIR 2 BT W B A R RO T, AEARHIRZ Jm AE MR b 25 sy H T

ERLE T

AL FELP- PR PR £ R HIR 2 T I R 0 2 OR F D s LT, AEARIIRZ S FE M i A 25 ARG P T

TP R
7 T M L . gpio0, gpiol, gpio2
R PR EERA: gpio3~15 (gpio8 A HEARMELTIRE, A MrThEe IEH )

12)0x10000150 width:  32bit RW  default 0x0

Bit15~0 : gpiol15~0 pull up enable
Note: GPIO9 GPIO10 ¥ A b HLFH AH R bit i CRFFH 0

13)0x10000160 width:  32bit RW  default:0x0
bit31~24 Reserved
bit23:  fHE gpio48 H FIN UART RXD
bit23=1 &gpio _mode23=0
bit22: i HE gpio49 HHN UART TXD
bit22=1 &gpio_mode22=0
bit21:  f#ifE gpio51 Z A 12C_SDA
bit21=1&gpio_mode21=0
bit20:  f#AE gpio50 E N 12C_SCL
bit20=1&gpio_mode20=0
bit19:  {§RE gpiod7 EF N SPI CS
bit19=1& gpio_model19=0
bit18: i HE gpiod6 KA A SPI DATA IN
bit18=1& gpio model8=0
bit17:  f##E gpioS6 & N SPI CLK
bitl 7=1& gpio_model7=0
bitl6:  f#ifiE gpio23 &N SPI_DATA OUT
bitl6=1& gpio_model6=0
bit15~0 : ADC IO enable 1 : ADC mode GPIO #ij N TE 4%
0 :GPIO =k}, 10 5PN ADC Wif
Note: bitl5~0 AJE XM gpiol5~0 Mt &
bit31~16 Al 5AGEE[A]

10.0x10000300~0x100003ft SPI
Table 1: Memory Map of SPI controller

Address
Name Offset Width Description

25

BERTR: 0755-21010744



EETH

P
®§vi\ X
DONGWEI SEMICONDUCTORS

Dongwei Semiconductors Technology Co.,Ltd.

CTRLRO 0x0 16 bits Control Register 0
Reset Value: Configuration Dependent for some bit fields
CTRLR1 0x04 16 bits Control Register 1
Reset Value: 0x0
SSIENR 0x08 1 bit SSI Enable Register
Reset Value: 0x0
MWCR 0x0C 3 bits Microwire Control Register
Reset Value: 0x0
SER 0x10 See Slave  Enable  Register
Description | Width: SSI NUM SLAVES
Reset Value: 0x0
BAUDR 0x14 16 bits Baud Rate Select
Reset Value: 0x0
TXFTLR 0x18 TX ABW | Transmit FIFO Threshold Level
Reset Value: 0x0
RXFTLR 0x1C RX ABW | Receive FIFO Threshold Level
Reset Value: 0x0
TXFLR 0x20 See Transmit FIFO Level Register
Description | Width: TX _ABW+1
RXFLR 0x24 See Receive FIFO Level Register
Description | Width: RX ABW+1
SR 0x28 7 bits Status Register
Reset Value: 0x6
IMR 0x2C See Interrupt Mask Register
Description | Width: 6 bits: when SSI_ IS MASTER =1)
ISR 0x30 6 bits Interrupt Status Register
Reset Value: 0x0
RISR 0x34 6 bits Raw Interrupt Status Register
Reset Value: 0x0
TXOICR 0x38 1 bit Transmit FIFO Overflow Interrupt Clear Register
Reset Value: 0x0
RXOICR 0x3C 1 bit Receive FIFO Overflow Interrupt Clear Register
Reset Value: 0x0
RXUICR 0x40 1 bit Receive FIFO Underflow Interrupt Clear Register
Reset Value: 0x0
MSTICR 0x44 1 bit Multi-Master Interrupt Clear Register
Reset Value: 0x0
ICR 0x48 1 bit Interrupt Clear Register
Reset Value: 0x0

26
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DR 0x60 - 16 bits Data Register
0x9C Reset Value: 0x0
CTRLRO
o Name: Control Register 0
o Size: 16 bits
o Address Offset: 0x0
o Read/write access: read/write

This register controls the serial data transfer. It is impossible to write to this register when the

DW apb_ssi is enabled. The DW_apb_ssi is enabled and disabled by writing to the SSIENR register.

Bits Name | R/W Description
15:12 | CFS R/W | Control Frame Size. Selects the length of the control word for the Microwire frame
format. For the field decode, refer to Table 9 on page 112.
Reset Value: 0x0
11 SRL R/W | Shift Register Loop. Used for testing purposes only. When internally active, connects the

transmit shift register output to the receive shift register input.

0 — Normal Mode Operation
1 — Test Mode Operation

Reset Value: 0x0

27
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10 SLV_OE |R/W |Slave Output Enable.

Relevant only when the DW apb ssi is configured as a serial-slave device. When
configured as a serial master, this bit field has no functionality. This bit enables or
disables the setting of the ssi_oe n output from the DW_apb ssi serial slave. When
SLV_OE =1, the ssi_oe_n output can never be active. When the ssi_oe n output controls
the tri-state buffer on the txd output from the slave, a high impedance state is always
present on the slave txd output when SLV_OE = 1.

This is useful when the master transmits in broadcast mode (master transmits data to all
slave devices). Only one slave may respond with data on the master rxd line. This bit is
enabled after reset and must be disabled by software (when broadcast mode is used), if you
do not want this device to respond with data.

0 — Slave txd is enabled

1 — Slave txd is disabled

Reset Value: 0x0

9:8 TMOD | R/W | Transfer Mode. Selects the mode of transfer for serial communication. This field does not
affect the transfer duplicity. Only indicates whether the receive or transmit data are valid.
In transmit-only mode, data received from the external device is not valid and is not
stored in the receive FIFO memory; it is overwritten on the next transfer.

In receive-only mode, transmitted data are not valid. After the first write to the transmit
FIFO, the same word is retransmitted for the duration of the transfer.

In transmit-and-receive mode, both transmit and receive data are valid. The transfer
continues until the transmit FIFO is empty. Data received from the external device are
stored into the receive FIFO memory, where it can be accessed by the host processor.

In eeprom-read mode, receive data is not valid while control data is being transmitted
When all control data is sent to the EEPROM, receive data becomes valid and transmit
data becomes invalid. All data in the transmit FIFO is considered control data in thig
mode. This transfer mode is only valid when the DW_apb_ssi is configured as a mastet
device.

00 — Transmit & Receive

01 — Transmit Only

10 — Receive Only

11 — EEPROM Read

Rocat Valua: Ov0

7 SCPOL |R/W | Serial Clock Polarity. Valid when the frame format (FRF) is set to Motorola SPI. Used tq
select the polarity of the inactive serial clock, which is held inactive when the
DW _apb_ssi master is not actively transferring data on the serial bus.

0 — Inactive state of serial clock is low

1 — Inactive state of serial clock is high

Reset Value: SSI DFLT SCPOL

6 SCPH R/W | Serial Clock Phase. Valid when the frame format (FRF) is set to Motorola SPI. The serial
clock phase selects the relationship of the serial clock with the slave select signal. When
SCPH = 0, data are captured on the first edge of the serial clock. When SCPH =

1, the serial clock starts toggling one cycle after the slave select line is activated, and data
are captured on the second edge of the serial clock.

0: Serial clock toggles in middle of first data bit

1: Serial clock toggles at start of first data bit

Reset Value: SSI DFLT SCPOL
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5:4 FRF R/W | Frame Format. Selects which serial protocol transfers the data.
00 — Motorola SPI
01 — Texas Instruments SSP
10 — National Semiconductors Microwire
11 — Reserved
Reset Value: SSI DFLT SCPOL
3:0 DFS R/W | Data Frame Size. Selects the data frame length. When the data frame size is programmed

to be less than 16 bits, the receive data are automatically right-justified by the receive
logic, with the upper bits of the receive FIFO zero-padded.

You must right-justify transmit data before writing into the transmit FIFO. The transmit
logic ignores the upper unused bits when transmitting the data. For the field decode, refet
to Table 8 on page 112.

Reset Value: 0x7

Table 8: DFS Decode

DFS Value Description
0000 Reserved — undefined operation
0001 Reserved — undefined operation
0010 Reserved — undefined operation
0011 4-bit serial data transfer
0100 5-bit serial data transfer
0101 6-bit serial data transfer
0110 7-bit serial data transfer
0111 8-bit serial data transfer
1000 9-bit serial data transfer
1001 10-bit serial data transfer
1010 11-bit serial data transfer
1011 12-bit serial data transfer
1100 13-bit serial data transfer
1101 14-bit serial data transfer
1110 15-bit serial data transfer
1111 16-bit serial data transfer
Table 9: CFS Decode
CFS Value Description
0000 1-bit control word
0001 2-bit control word
0010 3-bit control word
0011 4-bit control word
0100 5-bit control word
0101 6-bit control word
0110 7-bit control word
0111 8-bit control word
29
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1000 9-bit control word

1001 10-bit control word
1010 11-bit control word
1011 12-bit control word
1100 13-bit control word
1101 14-bit control word
1110 15-bit control word
1111 16-bit control word

CTRLR1

o Name: Control Register 1

o Size: 16 bits

o Address Offset: 0x04

o Read/write access: read/write

This register exists only when the DW_apb ssi is configured as a master device. When the DW _apb_ssi is
configured as a serial slave, writing to this location has no effect; reading from this location returns 0. Control
register 1 controls the end of serial transfers when in receive-only mode. It is impossible to write to this register
when the DW_apb_ssi is enabled. The DW_apb _ssi is enabled and disabled by writing to the SSIENR register.

Bits Name | R/'W Description

15:0 NDF R/W | Number of Data Frames. When TMOD = 10, this register field sets the number of]
data frames to be continuously received by the DW apb ssi. The DW_apb ssi
continues to receive serial data until the number of data frames received is equal to this
register value plus 1, which enables you to receive up to 64 KB of data in a continuous
transfer.

When the DW_apb_ssi is configured as a serial slave, the transfer continues for as
long as the slave is selected. Therefore, this register serves no purpose and is not
present when the DW_apb_ssi is configured as a serial slave.

Reset Value: 0x0

SSIENR

o Name: SSI Enable Register

o Size: 1 bit

o Address Offset: 0x08

o Read/write access: read/write

This register enables and disables the DW apb ssi.
Bits Name | R/'W Description

0 SSI EN | R/W | SSI Enable. Enables and disables all DW_apb_ssi operations. When disabled, all
serial transfers are halted immediately. Transmit and receive FIFO buffers are cleared
when the device is disabled. It is impossible to program some of the DW_apb_ssi
control registers when enabled. When disabled, the ssi_sleep output is set (after
delay) to inform the system that it is safe to remove the ssi_clk, thus saving power
consumption in the system.

Reset Value: 0x0
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Name: Microwire Control Register

Address Offset: 0x0C

MWCR
[ ]
o Size: 3 bits
[ )
[ )

This register controls the direction of the data word for the half-duplex Microwire serial protocol. It is impossible to
write to this register when the DW _apb _ssi is enabled. The DW_apb _ssi is enabled and disabled by writing to the

Read/write access: read/write

SSIENR register.
Bits Name R/W Description
2 MHS R/W | Microwire Handshaking. Relevant only when the DW_apb_ssi is configured as a
serial-master device. When configured as a serial slave, this bit field has no
functionality. Used to enable and disable the “busy/ready” handshaking interface for
the Microwire protocol. When enabled, the DW_apb_ssi checks for a ready status
from the target slave, after the transfer of the last data/control bit, before clearing the
BUSY status in the SR register.
0: handshaking interface is disabled
1: handshaking interface is enabled
Reset Value: 0x0
1 MDD R/W | Microwire Control. Defines the direction of the data word when the Microwire serial
protocol is used. When this bit is set to 0, the data word is received by the
DW _apb_ssi MacroCell from the external serial device. When this bit is set to 1, the
data word is transmitted from the DW apb ssi MacroCell to the external serial
device.
Reset Value: 0x0
0 MWMOD |R/W | Microwire Transfer Mode. Defines whether the Microwire transfer is sequential or
non-sequential. When sequential mode is used, only one control word is needed to
transmit or receive a block of data words. When non-sequential mode is used, there
must be a control word for each data word that is transmitted or received.
0 — non-sequential transfer
1 — sequential transfer
Reset Value: 0x0
BAUDR
¢ Name: Baud Rate Select
o Size: 16 bits
o Address Offset: 0x14
o Read/write access: read/write

This register is valid only when the DW_apb ssi is configured as a master device. When the DW apb ssi is
configured as a serial slave, writing to this location has no effect; reading from this location returns 0. The register
derives the frequency of the serial clock that regulates the data transfer. The 16-bit field in this register defines the
ssi_clk divider value. It is impossible to write to this register when the DW_apb_ssi is enabled. The DW_apb_ssi is

enabled and disabled by writing to the SSIENR register.

Bits

Name

R/W

Description
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15:0 SCKDV | R/W | SSI Clock Divider. The LSB for this field is always set to 0 and is unaffected by a
write operation, which ensures an even value is held in this register. If the value

is 0, the serial output clock (sclk out) is disabled. The frequency of the sclk out is
derived from the following equation:

E Fssj._c]_k
SCKDV

where SCKDV is any even value between 2 and 65534. For example:

sclk out —

for Fssi clk = 3.6864MHz and SCKDV =2
Fsclk out = 3.6864/2 = 1.8432MHz

Reset Value: 0x0

TXFTLR

o Name: Transmit FIFO Threshold Level
o Size: TX ABW

o Address Offset: 0x18

o Read/write access: read/write

This register controls the threshold value for the transmit FIFO memory. It is impossible to write to this register when
the DW _apb_ssi is enabled. The DW_apb_ssi is enabled and disabled by writing to the SSIENR register.

Bits Name R/W Description
31:TX_ABW+I1 |Reserved |N/A |Reserved
TX ABW-1:0 |TFT R/W | Transmit FIFO Threshold. Controls the level of entries (or below) at

which the transmit FIFO controller triggers an interrupt. The FIFO depth is
configurable in the range 2-256; this register is sized to the number of
address bits needed to access the FIFO.

If you attempt to set this value greater than or equal to the depth of the
FIFO, this field is not written and retains its current value. When the
number of transmit FIFO entries is less than or equal to this value, the
transmit FIFO empty interrupt is triggered. For field decode, refer to
Table 10.

Reset Value: 0x0

Table 10: TFT Decode

TFT Value Description

0000 0000 |ssi_txe intris asserted when 0 data entries are present in transmit FIFO

0000_0001 ssi_txe_intr is asserted when 1 or less data entry is present in transmit FIFO

0000 0010 |ssi_txe intris asserted when 2 or less data entries are present in transmit FIFO

0000_0011 ssi_txe_intr is asserted when 3 or less data entries are present in transmit FIFO

1111_1100 ssi_txe_intr is asserted when 252 or less data entries are present in transmit FIFO
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1111 _1101 ssi_txe_intr is asserted when 253 or less data entries are present in transmit FIFO

1111_1110 ssi_txe_intr is asserted when 254 or less data entries are present in transmit FIFO

1111 _1111 ssi_txe_intr is asserted when 255 or less data entries are present in transmit FIFO
RXFTLR

o Name: Receive FIFO Threshold Level
o Size: RX ABW

o Address Offset: 0x1C

o Read/write access: read/write

This register controls the threshold value for the receive FIFO memory. It is impossible to write to this register when
the DW apb ssi is enabled. The DW apb ssi is enabled and disabled by writing to the SSIENR register.

Bits Name R/W | Reset Description

31:RX ABW+1 |Reserved |N/A |N/A | Reserved

RX ABW-1:0 |RFT R/W Receive FIFO Threshold. Controls the level of entries (or
above) at which the receive FIFO controller triggers an interrupt.
The FIFO depth is configurable in the range 2-256. This register
is sized to the number of address bits needed to access the FIFO.
If you attempt to set this value greater than the depth of the FIFO,
this field is not written and retains its current value.

When the number of receive FIFO entries is greater than or equal
to this value + 1, the receive FIFO full interrupt is triggered. For
field decode, refer to Table 11.

Reset Value: 0x0

Table 11: RFT
RFT Value Description
0000_0000 ssi_rxf intris asserted when 1 or more data entry is present in receive FIFO
0000 _0001 ssi_rxf intris asserted when 2 or more data entries are present in receive FIFO
0000_0010 ssi_rxf intris asserted when 3 or more data entries are present in receive FIFO
0000 0011 ssi_rxf intris asserted when 4 or more data entries are present in receive FIFO
1111 _1100 ssi_rxf intris asserted when 253 or more data entries are present in receive FIFO
1111_1101 ssi_rxf_intris asserted when 254 or more data entries are present in receive FIFO
1111 _1110 ssi_rxf intris asserted when 255 or more data entries are present in receive FIFO
33
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1111 _1111 ssi_rxf intris asserted when 256 data entries are present in receive FIFO
TXFLR
o Name: Transmit FIFO Level Register

o Size:TX ABW+1
o Address Offset: 0x20
o Read/write access: read-only

This register contains the number of valid data entries in the transmit FIFO memory.

Bits Name | R/'W Description
31:TX ABW+1 Reserved |N/A | Reserved
TX ABW:0 TXTFL R Transmit FIFO Level. Contains the number of valid data entries in
the transmit FIFO.
Reset Value: 0x0
RXFLR
o Name: Receive FIFO Level Register

o Size: RX ABW+1
o Address Offset: 0x24
o Read/write access: read-only

This register contains the number of valid data entries in the transmit FIFO memory. This register can be read at any

time.
Bits Name | R/'W Description
31:RX ABW-+1 Reserved | N/A | Reserved
RX ABW:0 RXTFL |R Receive FIFO Level. Contains the number of valid data entries in
the receive FIFO.
Reset Value: 0x0
SR
o Name: Status Register

o Size: 7 bits
o Address Offset: 0x28
o Read/write access: read-only

This is a read-only register used to indicate the current transfer status, FIFO status, and any
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transmission/reception errors that may have occurred. The status register may be read at any time. None of the
bits in this register request an interrupt.
Bits | Name | R/'W Description

6 DCOL [R Data Collision Error. Relevant only when the DW _apb_ssi is configured as a master
device. This bit is set if the DW_apb_ssi master is actively transmitting when another
master selects this device as a slave. This informs the processor that the last data transfer
was halted before completion. This bit is cleared when read.

0 —No error

1 — Transmit data collision error

Reset Value: 0x0

5 TXE R Transmission Error. Set if the transmit FIFO is empty when a transfer is started. This
bit can be set only when the DW_apb_ssi is configured as a slave device. Data from the
previous transmission is resent on the txd line. This bit is cleared when read.

0 —No error

1 — Transmission error

Reset Value: 0x0

4 RFF R Receive FIFO Full. When the receive FIFO is completely full, this bit is set. When the
receive FIFO contains one or more empty location, this bit is cleared.

0 — Receive FIFO is not full
1 — Receive FIFO is full

Reset Value: 0x0

3 RFNE R Receive FIFO Not Empty. Set when the receive FIFO contains one or more entries and
is cleared when the receive FIFO is empty. This bit can be polled by software to
completely empty the receive FIFO.

0 — Receive FIFO is empty

1 — Receive FIFO is not empty

Reset Value: 0x0

2 TFE R Transmit FIFO Empty. When the transmit FIFO is completely empty, this bit is set.
When the transmit FIFO contains one or more valid entries, this bit is cleared. This bit
field does not request an interrupt.

0 — Transmit FIFO is not empty
1 — Transmit FIFO is empty
Reset Value: 0x1

1 TFNF R Transmit FIFO Not Full. Set when the transmit FIFO contains one or more empty
locations, and is cleared when the FIFO is full.

0 — Transmit FIFO is full
1 — Transmit FIFO is not full
Reset Value: 0x1

0 BUSY R SSI Busy Flag. When set, indicates that a serial transfer is in progress; when cleared
indicates that the DW_apb _ssi is idle or disabled.

0—DW apb_ssi is idle or disabled
1 —DW _apb_ssi is actively transferring data
Reset Value: 0x0

IMR
o Name: Interrupt Mask Register
o Size:

6 bits: when SSI_ IS MASTER =1)
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5 bits: when SSI_ IS MASTER = 0)

Address Offset: 0x2C
Read/write access: read/write

This read/write register masks or enables all interrupts generated by the DW _apb ssi. When the DW_apb ssi is
configured as a slave device, the MSTIM bit field is not present. This changes the reset value from Ox3F for
serial-master configurations to Ox1F for serial-slave configurations.

Bits

Name

R/W

Description

31:6

Reserved

N/A

Reserved

MSTIM

R/W

Multi-Master Contention Interrupt Mask. This bit field is not present if the

DW _apb_ssi is configured as a serial-slave device.

0 —ssi_mst_intr interrupt is masked
1 —ssi_mst_intr interrupt is not masked

Reset Value: 0x1

RXFIM

R/W

Receive FIFO Full Interrupt Mask
0 —ssi_rxf _intr interrupt is masked
1 —ssi_rxf _intr interrupt is not masked

Reset Value: 0x1

RXOIM

R/W

Receive FIFO Overflow Interrupt Mask
0 —ssi_rxo_intr interrupt is masked
1 —ssi_rxo_intr interrupt is not masked

Reset Value: 0x1

RXUIM

R/W

Receive FIFO Underflow Interrupt Mask
0 —ssi_rxu_intr interrupt is masked
1 —ssi_rxu_intr interrupt is not masked

Reset Value: 0x1

TXOIM

RW

Transmit FIFO Overflow Interrupt Mask
0 —ssi_txo_intr interrupt is masked
1 —ssi_txo_intr interrupt is not masked

Reset Value: 0x1

TXEIM

RW

Transmit FIFO Empty Interrupt Mask
0 —ssi_txe_intr interrupt is masked
1 —ssi_txe_intr interrupt is not masked

Reset Value: 0x1

This register reports the status of the DW_apb_ssi interrupts after they have been masked.

Name: Interrupt Status Register

Size: 6 bits

Address Offset: 0x30
Read/write access: read-only

Bits

Name

R/W

Description

31:6

Reserved

N/A

Reserved
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MSTIS

DW _apb_ssiis configured as a serial-slave device.

0 =ssi_mst_intr interrupt not active after masking
1 =ssi_mst _intr interrupt is active after masking

Reset Value: 0x0

Multi-Master Contention Interrupt Status. This bit field is not present if the

RXFIS

Receive FIFO Full Interrupt Status
0 =ssi_rxf intr interrupt is not active after masking
1 =ssi_rxf_intrinterrupt is full after masking

Reset Value: 0x0

RXOIS

Receive FIFO Overflow Interrupt Status
0 =ssi_rxo_intr interrupt is not active after masking
1 =ssi_rxo_intr interrupt is active after masking

Reset Value: 0x0

RXUIS

Receive FIFO Underflow Interrupt Status
0 =ssi_rxu_intr interrupt is not active after masking
1 =ssi_rxu_intr interrupt is active after masking

Reset Value: 0x0

TXOIS

Transmit FIFO Overflow Interrupt Status
0 = ssi_txo_intr interrupt is not active after masking
1 =ssi_txo_intr interrupt is active after masking

Reset Value: 0x0

TXEIS

Transmit FIFO Empty Interrupt Status
0 =ssi_txe intr interrupt is not active after masking
1 =ssi_txe intrinterrupt is active after masking

Reset Value: 0x0

RISR

This read-only register reports the status of the DW apb _ssi interrupts prior to masking.

Name: Raw Interrupt Status Register
Size: 32 bits
Address Offset: 0x34

Read/write access: read-only

Bits

Name

R/W

Description

31:6

Reserved

N/A

Reserved

5

MSTIR

R

Multi-Master Contention Raw Interrupt Status. This bit field is not present if the

DW _apb_ssi is configured as a serial-slave device.

0 =ssi_mst_intr interrupt is not active prior to masking
1 =ssi_mst_intr interrupt is active prior masking
Reset Value: 0x0

RXFIR

Receive FIFO Full Raw Interrupt Status
0 = ssi_rxf intr interrupt is not active prior to masking
1 =ssi_rxf_intr interrupt is active prior to masking

Reset Value: 0x0

RXOIR

Receive FIFO Overflow Raw Interrupt Status

0 = ssi_rxo_intr interrupt is not active prior to masking
1 =ssi_rxo_intr interrupt is active prior masking
Reset Value: 0x0
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2 RXUIR R Receive FIFO Underflow Raw Interrupt Status

0 = ssi_rxu_intr interrupt is not active prior to masking
1 =ssi_rxu_intr interrupt is active prior to masking
Reset Value: 0x0

1 TXOIR R Transmit FIFO Overflow Raw Interrupt Status

0 = ssi_txo_intr interrupt is not active prior to masking
1 =ssi_txo_intr interrupt is active prior masking
Reset Value: 0x0

0 TXEIR R Transmit FIFO Empty Raw Interrupt Status

0 = ssi_txe_intr interrupt is not active prior to masking
1 =ssi_txe intrinterrupt is active prior masking
Reset Value: 0x0

TXOICR
o Name: Transmit FIFO Overflow Interrupt Clear Register

o Size: 1 bit
o Address Offset: 0x38
o Read/write access: read-only
Bits Name R/W Description
0 TXOICR |R Clear Transmit FIFO Overflow Interrupt. This register reflects the status of the
interrupt. A read from this register clears the ssi_txo_intr interrupt; writing has no
effect.
Reset Value: 0x0
RXOICR

o Name: Receive FIFO Overflow Interrupt Clear Register
o Size: 1 bit

¢ Address Offset: 0x3C

o Read/write access: read-only

Bits Name R/W Description

0 RXOICR |R Clear Receive FIFO Overflow Interrupt. This register reflects the status of the
interrupt. A read from this register clears the ssi_rxo_intr interrupt; writing has no
effect.

Reset Value: 0x0

RXUICR
o Name: Receive FIFO Underflow Interrupt Clear Register

o Size: 1 bit
o Address Offset: 0x40
o Read/write access: read-only
Bits | Name | R/'W Description
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0 RXUICR |R Clear Receive FIFO Underflow Interrupt. This register reflects the status of the
interrupt. A read from this register clears the ssi_rxu_intr interrupt; writing has no
effect.

Reset Value: 0x0
MSTICR
o Name: Multi-Master Interrupt Clear Register
o Size: 1 bit
o Address Offset: 0x44
o Read/write access: read-only
Bits Name | R/'W Description

0 MSTICR |R Clear Multi-Master Contention Interrupt. This register reflects the status of the
interrupt. A read from this register clears the ssi_mst_intr interrupt; writing has no
effect.

Reset Value: 0x0
ICR
o Name: Interrupt Clear Register
o Size: 1 bit
o Address Offset: 0x48
o Read/write access: read-only
Bits | Name | R/'W Description
0 ICR R Clear Interrupts. This register is set if any of the interrupts below are active. A read
clears the ssi_txo intr, ssi_rxu_intr, ssi_rxo_intr, and the ssi_mst_intr interrupts. Writing
to this register has no effect.
Reset Value: 0x0
DR
o Name: Data Register
o Size: 16 bits
o Address Offset: 0x60 to 0x9C
o Read/write access: read/write

The DW_apb_ssi data register is a 16-bit read/write buffer for the transmit/receive FIFOs. When the register is read,

data

in the receive FIFO buffer is accessed. When it is written to, data are moved into the transmit FIFO buffer; a

write can occur only when SSI_EN = 1. FIFOs are reset when SSI_EN = 0.

5

Note

The DR register in the DW_apb_ssi occupies sixteen 32-bit locations of the memory map to facilitate
AHB burst transfers. Writing to any of these address locations has the same

effect as pushing the data from the pwdata bus into the transmit FIFO. Reading from any

of these locations has the same effect as popping data from the receive FIFO onto the

prdata bus. The FIFO buffers on the DW_apb_ssi are not addressable.
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Bits Name R/W Description

15:0 |DR R/W | Data Register. When writing to this register, you must right-justify the data. Read
data are automatically right-justified.

Read = Receive FIFO buffer
Write = Transmit FIFO buffer

Reset Value: 0x0

11.0x10000400~0x100004ff 12C
Table 2: Memory Map of i2c controller

Address
Name Offset | Width | R/W Description

IC_CON 0x00 7 bits R/W or| I2C Control

R-only | Reset Value for 2C_DYNAMIC_TAR_UPDATE =0
on IC SLAVE DISABLE, IC RESTART EN,

bit4 | JC"10BITADDR MASTER, IC_10BITADDR SLAVE,
IC_MAX SPEED MODE, IC_ MASTER _MODE

Reset Value for 2C_DYNAMIC_TAR UPDATE =1
IC SLAVE DISABLE, IC RESTART EN,

IC _10BITADDR MASTER, IC _10BITADDR _SLAVE
(read only), IC_ MAX SPEED MODE,

IC MASTER MODE

IC_TAR 0x04 12 or 13 |R/W 12C Target Address

bits Width: 13, if 2C_DYNAMIC_TAR_UPDATE = 1
12, if 2C_ DYNAMIC_TAR_UPDATE =0

Reset Value for 12C_DYNAMIC_TAR_UPDATE =0
IC DEFAULT TAR SLAVE ADDR

Reset Value for 2C_DYNAMIC_TAR_UPDATE =1
IC 10BITADDR MASTER,

IC_DEFAULT TAR SLAVE ADDR

IC_SAR 0x08 10bits |R/W | I2C Slave Address
Reset Value: /C_DEFAULT SLAVE ADDR

IC_HS_MADDR 0x0C 3 bits R/W | I12C HS Master Mode Code Address
Reset Value: /IC_HS MASTER CODE

IC_DATA_CMD 0x10 9 (writes) | R/W | 12C RX/TX Data Buffer and Command
8 (reads) Reset Value: 0x0

IC_SS_SCL_HCNT 0x14 l6 bits | R/W | Standard speed 12C Clock SCL High Count
Reset Value: /IC SS SCL HIGH COUNT

IC_SS SCL_LCNT 0x18 16 bits | R/W | Standard speed I2C Clock SCL Low Count
Reset Value: /IC SS SCL LOW _COUNT
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IC_FS SCL_HCNT 0x1C 16 bits | R/W | Fast speed I2C Clock SCL High Count
Reset Value: /IC FS SCL _HIGH COUNT
IC_FS SCL_LCNT 0x20 16 bits R/W | Fast speed I2C Clock SCL Low Count
Reset Value: IC FS SCLL. LOW_COUNT
IC_HS SCL_HCNT 0x24 16 bits | R/W | High speed I2C Clock SCL High Count
Reset Value: IC HS SCL_ HIGH COUNT
IC_ HS SCL _LCNT 0x28 16 bits |R/W | High speed I2C Clock SCL Low Count
Reset Value: IC HS SCL. LOW_COUNT
IC_INTR_STAT 0x2C 12bits |R 12C Interrupt Status
Reset Value: 0x0
IC_INTR_MASK 0x30 12bits  |R/W | 12C Interrupt Mask
Reset Value: 0x0
IC_ RAW_INTR_STAT |0x34 12 bits |R 12C Raw Interrupt Status
Reset Value: 0x0
IC RX TL 0x38 8 bits R/W | 12C Receive FIFO Threshold
Reset Value: IC RX TL
IC TX TL 0x3C 8 bits R/W | I2C Transmit FIFO Threshold
Reset Value: IC_ TX TL
IC_CLR_INTR 0x40 1 bit R Clear Combined and Individual Interrupts
Reset Value: 0x0
IC_ CLR_RX UNDER |0x44 1 bit R Clear RX_UNDER Interrupt
Reset Value: 0x0
IC_ CLR_RX OVER 0x48 1 bit R Clear RX_OVER Interrupt
Reset Value: 0x0
IC_ CLR_TX OVER 0x4C 1 bit R Clear TX_OVER Interrupt
Reset Value: 0x0
IC CLR_RD REQ 0x50 1 bit R Clear RD_REQ Interrupt
Reset Value: 0x0
IC_ CLR_TX ABRT 0x54 1 bit R Clear TX ABRT Interrupt
Reset Value: 0x0
IC_ CLR_RX DONE 0x58 1 bit R Clear RX_DONE Interrupt
Reset Value: 0x0
IC_ CLR_ACTIVITY 0x5¢ 1 bit R Clear ACTIVITY Interrupt
Reset Value: 0x0
IC_ CLR_STOP DET 0x60 1 bit R Clear STOP_DET Interrupt
Reset Value: 0x0
IC_ CLR_START DET |0x64 1 bit R Clear START DET Interrupt
Reset Value: 0x0
IC CLR_GEN CALL 0x68 1 bit R Clear GEN_CALL Interrupt
Reset Value: 0x0
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IC_ENABLE 0x6C 1 bit R/W | 12C Enable
Reset Value: 0x0
IC_STATUS 0x70 7 bits R 12C Status register
Reset Value: 0x6
IC_TXFLR 0x74 TX AB |R Transmit FIFO Level Register
W+1 Reset Value: 0x0
IC_RXFLR 0x78 RX AB |R Receive FIFO Level Register
W+l Reset Value: 0x0
Reserved 0x7C

IC_TX ABRT SOURCE| 0x80 16 bits |R/W | 12C Transmit Abort Status Register
Reset Value: 0x0

IC_CON
o Name: I2C Control Register 0
o Size: 7 bits
o Address Offset: 0x00
o Read/Write Access:

If 12C_ DYNAMIC TAR UPDATE = 0, all bits are Read/Write
If 12C_DYNAMIC TAR UPDATE =1, bit 4 is Read-only

This register can be written only when the DW_apb i2c is disabled, which corresponds to the
IC_ENABLE register being set to 0. Writes at other times have no effect.

Bits Name R/W Description
15:7 | Reserved N/A Reserved.
6 IC_SLAVE_DISABLE R/W | This bit controls whether I2C has its slave disabled after reset. The

slave can be disabled by programming a ‘1’ into IC_CON[6]. B y
default the slave is enabled.

0: slave is enabled
1: slave is disabled

Reset: IC SLAVE DISABLE

5 IC RESTART EN R/W | Determines whether restart conditions may be sent when acting as a
master. Some older slaves do not support handling restart
conditions. Restart conditions are used in several DW apb i2c
operations.

Disabling a restart does not allow the master to perform the
following functions:

» send multiple bytes per transfer (split)

» change direction within a transfer (split)
» send a start byte

» perform any high-speed mode operation

» perform combined format transfers in 7- or 10-bit addressing
modes (split for 7 bit)

» perform a read operation with a 10-bit address
Split operations are broken down into multiple DW_apb i2c

transfers with a stop and start condition in between. The other
operations are not performed at all and result in setting TX ABRT.

n i I DODOTADT DAL
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4 IC_I10BITADDR_MASTER o7 R/'W |If 12C_DYNAMIC TAR UPDATE = 0, this bit is named

IC_10BITADDR MASTER or IC_10BITADDR_MASTER and controls whether the DW_apb_i2¢

rd_only R starts its transfers in 10-bit addressing mode when acting as a
- master.

0: 7-bit addressing

1: 10-bit addressing

If 2C DYNAMIC TAR UPDATE = 1, the function of this bit is

handled by bit 12 of IC_TAR, and this bit becomes a read- only copy

called IC_10BITADDR MASTER rd_only.

Dependencies: If 2C_DYNAMIC TAR UPDATE = 1, then this bit

is read-only. If 2C_DYNAMIC TAR UPDATE = 0, then this bit

can be read or write.
D 4. I 1 0DITADDD NMACTLD

3 IC _10BITADDR_SLAVE R/W | When acting as a slave, this bit controls whether the DW_apb_i2¢
responds to 7- or 10-bit addresses.

0: 7-bit addressing. The DW_apb_i2c ignores transactions which
involve 10-bit addressing; for 7-bit addressing, only the lower 7 bits
of the IC_SAR register are compared.

1: 10-bit addressing. The DW apb i2¢c responds to only 10-bit
addressing transfers that match the full 10 bits of the IC_SAR
register.

Reset: IC_10BITADDR_SLAVE

2:1 SPEED R/W | Controls at which speed the DW_apb_i2¢ operates:

0: illegal; writing a 0 results in setting SPEED to
IC_ MAX SPEED _MODE

1: standard mode (100 kbit/s)

2: fast mode (400 kbit/s)

3: high speed mode (3.4 Mbit/s)

If the DW_apb_i2c is configured for fast or standard mode (1 or 2)
and a value of 2 or 3 is written, then IC MAX SPEED MODE is
stored. These bits correspond to a 2-bit register. If an APB write is
performed to these bits such that the data is decimal 2 or 3, then these
would change the maximum speed mode. Hardware prevents this and
writes in the value of IC_ MAX SPEED MODE instead.

Reset: IC MAX_SPEED MODE

0 MASTER MODE R/W | This bit controls whether the DW_apb _i2¢ master is enabled or
not. The slave is always enabled.

0: master disabled
1: master enabled

Reset: IC MASTER MODE

IC_TAR

o Name: I2C Target Address Register

o Size: 12 bits or 13 bits; 13 bits only when [2C_DYNAMIC TAR UPDATE = 1
¢ Address Offset: 0x04

o Read/Write Access: Read/Write

If 2C_DYNAMIC TAR UPDATE = 0, this register is 12 bits wide, and bits 15:12 are reserved. However, if
12C_ DYNAMIC TAR UPDATE = 1, then the register becomes 13 bits w1de Under these conditions, bit 12 and bits
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9 through 0 can be dynamically updated as long as the following are true:

o MST ACTIVITY must be IDLE,; that is, IC_STATUS[5] =0
¢ Transmit FIFO Completely Empty must occur; that is, [C_STATUS[2] =0

Bits Name R/W Description
15:13 | Reserved N/A | Reserved.
12 IC_10BITADDR | R/W | Exists in this register only if 2C_ DYNAMIC TAR UPDATE = 1. Under
MASTER these circumstances, this bit controls whether the DW_apb i2c¢ starts its

transfers in 10-bit addressing mode when acting as a master.

0: 7-bit addressing
1: 10-bit addressing

Dependencies: This bit exists in this register only if
12C_DYNAMIC TAR UPDATE = 1.

Reset: IC_10BITADDR MASTER

11 SPECIAL R/W | This bit indicates whether software would like to perform a general call or
start byte I2C command.

0: ignore bit 10 GC_OR_START and use IC_TAR normally

1: perform special I2C command as specified in GC_OR _START bit
Dependencies: This bit is writable only when bit 0 of IC_ ENABLE = 0.
Reset: 0x0

10 GC OR START R/W | If bit 11 SPECIAL is set to 1, then this bit indicates whether a general call or
start byte command is to be performed by the DW_apb i2c.

0: General Call Address — after issuing a general call, only writes may be
performed. Attempting to issue a read command results in setting TX ABRT.
The DW_apb_i2c remains in general call mode until the SPECIAL bit value
is cleared.

1: Start Byte

Dependencies: This bit is writable only when bit 0 of IC_ ENABLE = 0.

Reset: 0x0

9:0 IC TAR R/W | This is the target address for any master transactions.
Reset: [C DEFAULT TAR SLAVE ADDR, which indicates loopback
mode

IC_SAR
o Name: I2C Slave Address Register
o Size: 10 bits
o Address Offset: 0x08

o Read/Write Access: Read/Write
Bits Name R/W Description

15:10 |Reserved |N/A Reserved.

9:0 IC_SAR  |R/W | The IC SAR holds the slave address when the I12C is operating as a slave. IC_SAR
holds the slave address to which the DW_apb_i2¢ responds. For 7-bit addressing, only
IC_SARJ6:0]is used.

This register can be written only when the I2C interface is disabled, which
corresponds to the /C_ENABLE register being set to 0. Writes at other times have no
effect.

Reset: IC DEFAULT SLAVE ADDR
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IC_HS_MADDR

Name: [2C HS Master Mode Code Address Register
Size: 3 bits

Address Offset: 0x0c

Read/Write Access: Read/Write

Bits Name R/W Description
15:3 Reserved N/A Reserved.

2:0 IC_HS_MAR R/W | IC_HS MAR holds the value of the I2C HS mode master code. Valid values are

from 0-7. This register goes away and becomes read-only returning 0’s if
IC_MAX SPEED MODE != high.

This register can be written only when the I2C interface is disabled, which
corresponds to the /C _ENABLE register being set to 0. Writes at other times
have no effect.

Reset: IC_ HS MASTER CODE

IC_DATA_CMD

¢ Name: [2C RX/TX Data Buffer and Command Register
o Size: 9 bits (writes)
8 bits (reads)
o Address Offset: 0x10
o Read/Write Access: Read/Write
Bits Name R/W Description

15:9 Reserved N/A Reserved

8 CMD R/W | This bit controls whether a read or a write is performed.

1 =Read.

0 = Write.

For reads, the lower 8 (DAT) bits are ignored by the DW_apb_i2c. However, if the

APB DATA WIDTH s 8, this “dummy” write is still required as there is coherency in
this register. Reading this bit returns 0.

Attempting to perform a read operation after a general call command has been sent
results in TX ABRT unless the SPECIAL bit in the IC_TAR register has been cleared.

If this bit is written to a ‘1’ after receiving RD_REQ, then a TX ABRT occurs.
Reset: 0x10

7:0 DAT R/W | This register contains the data to be transmitted or received on the I2C bus. Read these
bits to read out the data received on the 12C interface. Write these bits to send data out
on the I2C interface.

Reset: 0x0

IC_SS_SCL_HCNT

Name: Standard Speed I2C Clock SCL High Count Register
Size: 16 bits

Address Offset: 0x14

Read/Write Access: Read/Write
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Bits Name R/W Description
15:0 |IC_SS SCL_ R/W! This register must be set before any I2C bus transaction can take place to ensure
HCNT proper I/O timing. This register sets the SCL clock high-period count for

standard speed. The table below shows some sample IC SS HCNT
calculations.

This register can be written only when the I2C interface is disabled which

corresponds to the /C_ENABLE register being set to 0. Writes at other times

have no effect.

The minimum valid value is 6; hardware prevents values less than this being

written, and if attempted results in 6 being set. For designs with

APB DATA WIDTH = 8 the order of programming is important to ensure the

correct operation of the DW_apb_i2c¢. The lower byte must be programmed first.

Then the upper byte is programmed.

When the configuration parameter IC HC COUNT_VALUES is set to 1, this
register is read only.

Reset: /C_SS SCL_HIGH COUNT

I Read-only if IC_HC COUNT VALUES = 1.

SCL High
I2C Data Rate ic_clKfreq required min H_CNT SCL High Time
(kbps) (MHz) (us) (HEX/decimal) (us)
100 2 4 0008/8 4.00
100 6.6 4 001B/27 4.09
100 10 4 0028/40 4.00
100 75 4 012C/300 4.00
100 100 4 0190/400 4.00
100 125 4 01F4/500 4.00
100 1000 4 0FA0/4000 4.00

IC_SS_SCL_LCNT

o Name: Standard Speed I2C Clock SCL Low Count Register

o Size: 16 bits
o Address Offset: 0x18

o Read/Write Access: Read/Write

Bits Name R/W Description
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15:0

IC_SS SCL_LCNT

R/W!

This register must be set before any I2C bus transaction can take place to
ensure proper 1/O timing. This register sets the SCL clock low period count
for standard speed. The table below shows some sample IC SS LCNT
calculations.

This register can be written only when the 12C interface is disabled which
corresponds to the /C_ENABLE register being set to 0. Writes at other times
have no effect.

The minimum valid value is 8; hardware prevents values less than this being
written, and if attempted results in 8 being set. For designs with
APB DATA WIDTH = 8 the order of programming is important to ensure the
correct operation of the DW_apb_i2¢. The lower byte must be programmed
first. Then the upper byte is programmed.

When the configuration parameter IC HC_COUNT_VALUES is set to 1, this
register is read only.

Reset: IC_SS_SCL_LOW_COUNT

I Read-onlyif IC HC_COUNT_VALUES = 1.

SCL Low
I2C Data ic_clkfreq | required min L_CNT SCL Low Time
Rate (kbps) (MHz) (us) (HEX/Decimal) (us)
100 2 4.7 000A/10 5.00
100 6.6 4.7 0020/32 4.85
100 10 4.7 002F/47 4.70
100 75 4.7 0161/353 4.71
100 100 4.7 01D6/470 4.70
100 125 4.7 024C/588 4.70
100 1000 4 125C/4700 4.70

IC_FS_SCL_HCNT

o Name: Fast Speed 12C Clock SCL High Count Register
o Size: 16 bits
o Address Offset: OxIc
o Read/Write Access: Read/Write
Bits Name R/W Description
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15:0 |IC FS SCL HCNT

R/W!

This register must be set before any I2C bus transaction can take place to
ensure proper /O timing. This register sets the SCL clock high-period count
for fast speed. It is used in high-speed mode to send the Master Code and
START BYTE or General CALL. The table below shows some sample
IC_FS SCL_HCNT calculations.

This register goes away and becomes read-only returning Os if
IC_ MAX SPEED MODE = standard. This register can be written only when
the I2C interface is disabled, which corresponds to the /IC ENABLE register
being set to 0. Writes at other times have no effect.

The minimum valid value is 6; hardware prevents values less than this being
written, and if attempted results in 6 being set. For designs with
APB_DATA WIDTH == 8 the order of programming is important to ensure
the correct operation of the DW apb i2c. The lower byte must be
programmed first. Then the upper byte is programmed.

When the configuration parameter IC HC_COUNT_VALUES is set to 1, this
register is read only.

Reset: /IC F'S SCL_HIGH COUNT

I Read-only if IC_HC_COUNT VALUES = 1.

_ SCL High
ic_clKgreq required min H CNT SCL High Time
I2C Data Rate (kbps) (MHz) (us) (HEX/Decimal) (us)
400 10 0.6 0006/6 0.60
400 25 0.6 000F/15 0.60
400 50 0.6 001E/30 0.60
400 75 0.6 002D/45 0.60
400 100 0.6 003C/60 0.60
400 125 0.6 004B/75 0.60
400 1000 0.6 0258/600 0.60
100 (through IC MAX N/A N/A disabled N/A
SPEED MODE = standard)

IC_FS_SCL_LCNT

o Name: Fast Speed I2C Clock SCL Low Count Register
o Size: 16 bits
o Address Offset: 0x20
o Read/Write Access: Read/Write
Bits Name R/W Description
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15:0 |IC FS SCL LCNT |RrR/W!

This register must be set before any I2C bus transaction can take place to
ensure proper 1/O timing. This register sets the SCL clock low period count for
fast speed. It is used in high-speed mode to send the Master Code and START
BYTE or General CALL. The table below shows some sample
IC_FS_SCL_LCNT calculations.

This register goes away and becomes read-only returning 0s if
IC_ MAX _SPEED_MODE = standard.

This register can be written only when the I2C interface is disabled, which
corresponds to the /C_ENABLE register being set to 0. Writes at other times
have no effect.

The minimum valid value is 8; hardware prevents values less than this being
written, and if attempted results in 8 being set. For designs with
APB DATA WIDTH = 8 the order of programming is important to ensure the
correct operation of the DW_apb_i2c. The lower byte must be programmed
first. Then the upper byte is programmed. If the value is less than 8 then the
count value gets changed to 8.

When the configuration parameter [IC HC_COUNT_VALUES is set to 1, this
register is read only.

Reset: /C_FS SCL_ LOW_COUNT

1

Read-only if IC_ HC_COUNT_VALUES = 1.

. SCL Low
ic_clkgyeq required min L_CNT SCL Low Time
I2C Data Rate (kbps) (MHz) (us) (HEX/Decimal) (us)
400 10 1.3 000D/13 1.30
400 25 1.3 0021/33 1.32
400 50 1.3 0041/65 1.30
400 75 1.3 0062/98 1.31
400 100 1.3 0082/130 1.30
400 125 1.3 00A3/163 1.30
400 1000 1.3 0514/1300 1.30
100 (through IC MAX N/A N/A disabled N/A
SPEED MODE = standard)

IC_INTR_STAT

Name: 12C Interrupt Status Register

[ )
o Size: 12 bits
o Address Offset: 0x2C

o Read/Write Access: Read

Each bit in this register has a corresponding mask bit in the IC_ INTR _MASK register. These bits are cleared by
reading the matching interrupt clear register. The unmasked raw versions of these bits are available in the

IC_ RAW INTR STAT register.

Bits Name R/W

Description
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15:12

Reserved

N/A

Reserved.

—
—

R GEN CALL

—
=]

R _START DET

R _STOP DET

R ACTIVITY

R_RX DONE

R_TX ABRT

R RD REQ

R _TX EMPTY

R _TX OVER

N W K| | &V | 0 ©

R _RX FULL

—_—

R_RX_OVER

(=]

R_RX_UNDER

AR R R AR R R AR R R

See “IC_RAW INTR _STAT” for a detailed description of these bits.
Reset: 0x0

IC_INTR_MASK

Name: 12C Interrupt Mask Register
Size: 12 bits
Address Offset: 0x30
Read/Write Access: Read/Write

These bits mask their corresponding interrupt status bits. They are active high; a value of 0 prevents a bit from

generating an interrupt.

Bits Name R/W Description
15:12 Reserved N/A | Reserved.
11 M GEN CALL R/W | Masks this bit in the IC_INTR_STAT register.
10 M START DET  |R/w | Reset: 0x0
9 M _STOP _DET R/W
8 M ACTIVITY R/W
7 M _RX DONE R/W
6 M _TX ABRT R/W
5 M RD REQ R/W
4 M _TX EMPTY R/W
3 M _TX OVER R/W
2 M RX FULL R/W
1 M RX OVER R/W
0 M RX UNDER R/W
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IC_RAW_INTR_STAT

Name: [2C Raw Interpol Status Register
Size: 12 bits

Address Offset: 0x34

o Read/Write Access: Read/Write

Unlike the IC_INTR _STAT register, these bits are not masked so they always show the true status of the
DW _apb i2c.

Bits Name R/W Description

15:12 Reserved N/A Reserved.

11 GEN _CALL R Indicates that a general call request was received. The DW_apb_i2c stores the
received data in the RX buffer.
Reset: 0x0

10 START DET |R Indicates whether a start condition has occurred on the I2C interface.
Reset: 0x0

9 STOP_DET R Indicates whether a stop condition has occurred on the 12C interface
Reset: 0x0

8 ACTIVITY R This bit captures DW_apb_i2c activity and stays set until it is cleared,
regardless of the DW_apb_i2c¢ going idle.
Reset: 0x0

7 RX DONE R When the DW_apb i2c is acting as a slave-transmitter, this bit is set to 1 if the
master does not acknowledge a transmitted byte. This occurs on the last byte of the
transmission, indicating that the transmission is done.
Reset: 0x0
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Bits

Name

Description

TX ABRT

In general, this bit is set to 1 when the DW_apb_i2c acting as a master is unable to
complete a command that the processor has sent. The conditions that set
TX ABRT are:

* no slave acknowledges after the address is sent.

+ the addressed slave does not acknowledge a byte of data.

 arbitration is lost.

* attempting to send a master command when configured only to be a slave.

+ IC RESTART EN bit in the IC_CON register is set to 0 (restart condition

disabled), and the processor attempts to issue an I2C function that is
impossible to perform without using restart conditions.

» high-speed master code is acknowledge.
+ start byte is acknowledged.
» general call address is not acknowledged.

» when a read request interrupt occurs and the processor has previously placed
data in the TX buffer that has not been transmitted yet. This data could have
been intended to service a multi-byte RD_REQ that ended up having fewer
numbers of bytes requested. Or, if IC RESTART EN is disabled and the I2C
loses control of the bus between transfers and is then accessed as a
slave-transmitter.

» ifaread command is issued after a general call command has been issued.

Disabling the 12C reverts it back to normal operation.

» if the processor attempts to issue read command before a RD_REQ is

serviced.

Anytime this bit is set, the contents of the transmit and receive buffers are
flushed.

Reset: 0x0
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5 RD_REQ R This bit is set to 1 when the DW_apb_i2c is acting as slave and another I2C master
is attempting to read data from our module. The DW_apb_i2c holds the I2C bus in
waiting state (SCL=0) until this interrupt is serviced. The processor must
acknowledge this interrupt and then write the requested data to the
IC_DATA CMD register.

Reset: 0x0

4 X EMPTY R This bit is set to 1 when the transmit buffer is at or below the threshold value set
in the IC_TX TL register. It is automatically cleared by hardware when buffer
level goes above the threshold.

Reset: 0x0

3 TX OVER R Set during transmit if the transmit buffer is filled to IC TX BUFFER DEPTH and

the processor attempts to issue another I2C command by writing to the
IC_DATA CMD register.

Reset: 0x0

2 RX FULL R Set when the transmit buffer reaches or goes above the RX TL threshold in the
IC_RX TL register. It is automatically cleared by hardware when buffer level goes
below the threshold.

Reset: 0x0

1 RX _OVER R Set if the receive buffer was completely filled to IC RX BUFFER_DEPTH
and more data arrived. That data is lost.

Reset: 0x0

Bits Name R/W Description

0 RX UNDER R Set if the processor attempts to read the receive buffer when it is empty by
reading from the IC_DATA CMD register.

Reset: 0x0

IC_RX_TL

o Name: I2C Receive FIFO Threshold Register
o Size: 8bits

o Address Offset: 0x38

o Read/Write Access: Read/Write

Bits Name R/W Description
15:8 Reserved N/A | Reserved.
7:0 RX TL R/W | Receive FIFO Threshold Level

Controls the level of entries (or above) that triggers the RX FULL interrupt. The
valid range is 0-255, with the additional restriction that hardware does not allow this
value to be set to a value larger than the depth of the buffer. If an attempt is made to
do that, the actual value set will be the maximum depth of the buffer.

A value of 0 sets the threshold for 1 entry, and a value of 255 sets the threshold for
256 entries.

Reset: IC RX TL

IC_TX_TL
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Name: 12C Transmit FIFO Threshold Register
Size: 8 bits
Address Offset: 0x3c
o Read/Write Access: Read/Write
Bits Name R/W Description

15:8 Reserved N/A Reserved.

7:0 TX TL R/W | Transmit FIFO Threshold Level

Controls the level of entries (or below) that trigger the TX EMPTY interrupt. The
valid range is 0-255, with the additional restriction that it may not be set to value
larger than the depth of the buffer. If an attempt is made to do that, the actual value set
will be the maximum depth of the buffer.

A value of 0 sets the threshold for 0 entries, and a value of 255 sets the threshold for
255 entries.

Reset: IC TX TL

IC_CLR_INTR
o Name: Clear Combined and Individual Interrupt Register
o Size: | bit
o Address Offset: 0x40
o Read/Write Access: Read

Bits Name R/W Description

15:1 Reserved N/A Reserved.

0 CLR INTR |R Read this register to clear the combined interrupt, all individual interrupts, and the
IC_TX ABRT SOURCE register.

Reset: 0x0

IC_CLR_RX_UNDER

o Name: Clear RX UNDER Interrupt Register

o Size: 1 bit

o Address Offset: 0x44

o Read/Write Access: Read

Bits Name R/W Description
15:1 Reserved N/A | Reserved.
0 CLR RX UNDER R Read this register to clear the RX UNDER interrupt.
Reset: 0x0
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IC_CLR_RX_OVER

o Name: Clear RX OVER Interrupt Register
o Size: 1 bit
o Address Offset: 0x48
o Read/Write Access: Read
Bits Name R/W Description
15:1 Reserved N/A Reserved.
0 CLR RX OVER R Read this register to clear the RX OVER interrupt.
Reset: 0x0

IC_CLR_TX_OVER

o Name: Clear TX OVER Interrupt Register
o Size: 1 bit
o Address Offset: Ox4c
o Read/Write Access: Read
Bits Name R/W Description
15:1 Reserved N/A Reserved.
0 CLR TX OVER R Read this register to clear the 7X_OVER interrupt.
Reset: 0x0

IC_CLR_RD REQ

o Name: Clear RD_REQ Interrupt Register

o Size: 1 bit

o Address Offset: 0x50

o Read/Write Access: Read

Bits Name R/W Description
15:1 Reserved N/A Reserved.
0 CLR RD REQ R Read this register to clear the RD REQ interrupt.
Reset: 0x0

IC_CLR_TX_ABRT

Name: Clear TX ABRT Interrupt Register
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o Size: 1 bit
o Address Offset: 0x54
o Read/Write Access: Read
Bits Name R/W Description
15:1 Reserved N/A Reserved.

0

CLR TX ABRT |R

Read this register to clear the 7X _4BRT interrupt, and the
IC_ TX ABRT SOURCE- egister.

Reset: 0x0

IC_CLR_RX_DONE

o Name: Clear RX DONE Interrupt Register

o Size: 1 bit

o Address Offset: 0x58

o Read/Write Access: Read

Bits Name R/W Description
15:1 Reserved N/A Reserved.

CLR RX DONE |R

Read this register to clear the RX DONE interrupt.

Reset: 0x0

IC_CLR_ACTIVITY

o Name: ACTIVITY Status Interrupt Register
o Size: 1 bit
o Address Offset: 0x5c
o Read/Write Access: Read
Bits Name R.W Description
15:1 Reserved N/A Reserved.

CLR ACTIVITY R

Read this register to get status of the ACTIVITY interrupt. It is
automatically cleared by hardware.

Reset: 0x0

IC_CLR_STOP_DET
Name: Clear STOP_DET Interrupt Register
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o Size: 1 bit
o Address Offset: 0x60
o Read/Write Access: Read
Bits Name R/W Description
15:1 Reserved N/A Reserved.
0 CLR STOP _DET R Read this register to clear the STOP DET interrupt.
Reset: 0x0

IC_CLR_START DET

o Name: Clear START DET Interrupt Register
o Size: 1 bit
o Address Offset: 0x64
o Read/Write Access: Read
Bits Name R/W Description
15:1 Reserved N/A Reserved.
0 CLR START DET R Read this register to clear the START DET interrupt.
Reset: 0x0

IC_CLR_GEN_CALL

o Name: Clear GEN CALL Interrupt Register
o Size: 1 bit
o Address Offset: 0x68
o Read/Write Access: Read
Bits Name R/W Description
15:1 Reserved N/A Reserved.
0 CLR GEN CALL R Read this register to clear the GEN_CALL interrupt.
Reset: 0x0
IC_ENABLE
o Name: I2C Enable Register
o Size: 1 bit
o Address Offset: 0x6¢
o Read/Write Access: Read/Write
Bits Name R/W Description
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15:1 | Reserved |N/A Reserved.

0 ENABLE |R/W | Controls whether the DW_apb_i2c is enabled. Writing a 1 enables the DW_apb_i2c, and
writing a 0 disables it. Software should not disable the DW_apb_i2¢ while it is active.
The ACTIVITY bit can be polled to determine if the DW_apb_i2c is active.

If the module was transmitting, it stops as well as deletes the contents of the transmit

buffer after the current transfer is complete. If the module was receiving, the

DW _apb i2c stops the current transfer at the end of the current byte and does not
acknowledge the transfer.

In systems with asynchronous pclk and ic_clk (IC_CLK TYPE = 1), there is a two
ic_clk delay when enabling or disabling the DW_apb _i2c.
Reset: 0x0

IC_STATUS

o Name: I2C Status Register
o Size: 7 bits

o Address Offset: 0x70

o Read/Write Access: Read

This is a read-only register used to indicate the current transfer status and FIFO status. The status register may
be read at any time. None of the bits in this register request an interrupt.

Bity Name R/W Description
6 SLV ACTIVITY| R Slave FSM Activity Status. When the Slave Finite State Machine (FSM) is not in the IDLE state, this
N bit is set.

0 — Slave FSM is in IDLE state so the Slave part of DW_apb_i2c is not Active
1 — Slave FSM is not in IDLE state so the Slave part of DW_apb_i2cis Active
Reset: 0x0

5 MST ACTIVITY R Master FSM Activity Status. When the Master Finite State Machine (FSM) is not in the IDLE state,
B this bit is set.

0 — Master FSM is in IDLE state so the Master part of DW_apb_i2cis not Active
1 — Master FSM is not in IDLE state so the Master part of DW_apb_i2cis Active

Reset: 0x0
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4 RFF R Receive FIFO Completely Full. When the receive FIFO is completely full, this bit is set. When the
receive FIFO contains one or more empty location, this bit is cleared.

0 — Receive FIFO is not full
1 — Receive FIFO is full

IReset: 0x0

3 RFNE R Receive FIFO Not Empty. Set when the receive FIFO contains one or more entries and is cleared when
the receive FIFO is empty. This bit can be polled by software to completely empty the receive FIFO.

0 — Receive FIFO is empty
1 — Receive FIFO is not empty
Reset: 0x0

Bits Name R/W Description

2 TFE R Transmit FIFO Completely Empty. When the transmit FIFO is completely
empty, this bit is set. When it contains one or more valid entries, this bit is
cleared. This bit field does not request an interrupt.

0 — Transmit FIFO is not empty

1 — Transmit FIFO is empty

Reset: 0x1

1 TFNF R Transmit FIFO Not Full. Set when the transmit FIFO contains one or more
empty locations, and is cleared when the FIFO is full.

0 — Transmit FIFO is full
1 — Transmit FIFO is not full

Reset: 0x1

0 ACTIVITY R 12C Activity Status.
Reset: 0x0

IC_TXFLR

Name: 12C Transmit FIFO Level Register
Size: TX ABW + 1

Address Offset: 0x74

o Read/Write Access: Read

This register contains the number of valid data entries in the transmit FIFO buffer. It is cleared when the 12C is
disabled, whenever there is a transmit abort, or whenever the Slave Bulk Transfer mode is aborted. It increments
whenever data is placed into the transmit FIFO and decrements when data is taken from the transmit FIFO.
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Bits Name R/W Description
31:TX ABW+1 | Reserved N/A | Reserved
TX _ABW:0 TXFLR R Transmit FIFO Level. Contains the number of valid data entries in the
transmit FIFO.
Reset: 0x0
IC_RXFLR

o Name: I2C Receive FIFO Level Register
o Size: RX ABW +1

o Address Offset: 0x78

o Read/Write Access: Read

This register contains the number of valid data entries in the receive FIFO buffer. It is cleared when the 12C is

disabled or whenever there is a transmit abort. It increments whenever data is placed into the receive FIFO and
decrements when data is taken from the receive FIFO.

Bits Name R/W Description
31:RX ABW+1 | Reserved N/A | Reserved

RX_ABW:0 RXFLR R Receive FIFO Level. Contains the number of valid data entries in the
receive FIFO.

Reset: 0x0

IC_TX_ABRT_SOURCE

Name: 12C Transmit Abort Source Register
Size: 16 bits

Address Offset: 0x80

o Read/Write Access: Read/Write

This register has 16 bits that indicate the source of the tx_abrt signal, This register is cleared whenever the processor
reads it or when the processor issues a clear signal to all interrupts.

Bits Name R/W Description

31:16 | Reserved N/A | Reserved

15 ABRT SLVRD INTX R/W |1 = Slave requesting data to TX and the user wrote a read
command into the tx_fifo (9th bitisa 1).
Reset: 0x0

14 ABRT SLV_ARBLOST R/W | 1 = Slave lost the bus while it is transmitting data to a remote
master. /C_TX ABRT[12] will be set at the same time.
Reset: 0x0

13 ABRT SLVFLUSH TXFIFO R/W | 1 = Slave has received a read command and some data exists in the
tx_fifo so the slave issues a TX _ABRT to flush old data in tx_fifo.
Reset: 0x0
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12 ARB LOST R/W |1 = Master has lost arbitration, or if 7X ABRT SRC[14] is also
set, then the slave transmitter has lost arbitration.

Reset: 0x0

11 ARB MASTER DIS R/W | 1 =User attempted to use disabled Master.
Reset: 0x0

Bits Name R/W Description

10 ABRT 10B_RD NORSTRT R/W | 1 =The restart is disabled (/C_RESTART ENbit (ic_con[5])=
0) and the Master sends a read command in 10-bit addressing
mode.

Reset: 0x0

9 ABRT SBYTE NORSTRT R/W | 1 =The restart is disabled (/C_RESTART ENbit (ic_con[5]) =
0) and the user is trying to send a Start Byte.

Reset: 0x0

8 ABRT HS NORSTRT R/W | 1 =The restart is disabled (/C_RESTART ENbit (ic_con[5])=
0) and the user is trying to use the master to send data in High
Speed mode.

Reset: 0x0

7 ABRT SBYTE ACKDET R/W | 1 = Master has sent a Start Byte and the Start Byte was
acknowledged (wrong behavior).

Reset: 0x0

6 ABRT HS ACKDET R/W | 1 = Master is in High Speed mode and the High Speed Master
code was acknowledged (wrong behavior).

Reset: 0x0

5 ABRT GCALL READ R/W | 1 = Master sent a general call but the user programmed the byte
following the G.CALL to be a read from the bus (9th bit is set to

1).

Reset: 0x0

4 ABRT GCALL NOACK R/W | 1 = Master sent a general call and no slave on the bus responded
with an ack.

Reset: 0x0
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3 ABRT TXDATA NOACK R/W | 1 =Master has received an acknowledgement for the address, but
when it sent data byte(s) following the address, it did not receive
an acknowledge from the remote slave(s).

Reset: 0x0

2 ABRT 10ADDR2 NOACK R/W | 1 =Master is in 10-bit address mode and the 2nd address byte of the
10-bit address was not acknowledged by any slave.

Reset: 0x0

1 ABRT 10ADDR1 _NOACK R/W |1 = Master is in 10-bit address mode and the first 10-bit address
byte was not acknowledged by any slave.

Reset: 0x0

0 ABRT 7B_ADDR _NOACK R/W | 1 = Master is in 7-bit addressing mode and the address sent was not
acknowledged by any slave.

Reset: 0x0

12.0x10000500~0x100005ff RTC
Table 3: Memory Map of RTC controller

Address
Offset
Name (Base +) Width R/W Description
RTC CCVR 0x00 see R Current Counter Value Register
Description Width: RTC_CNT WIDTH
Reset Value: 0x0
RTC CMR 0x04 see R/W | Counter Match  Register
Description Width: RTC _CNT WIDTH
Reset Value: 0x0
RTC CLR 0x08 see R/W | Counter Load Register
Description Width: RTC_CNT_WIDTH
Reset Value: 0x0
RTC _CCR 0x0C see R/W | Counter Control Register
Description Width: Maximum of 4 bits; minimum of 2 bits
Reset Value: 0x0
RTC_STAT 0x10 32 bits R Interrupt Status Register
Reset Value: 0x0
RTC _RSTAT 0x14 32 bits R Interrupt Raw Status Register
Reset Value: 0x0
RTC _EOI 0x18 32 bits R End of Interrupt Register
Reset Value: 0x0

RTC_CCVR
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Name: Current Counter Value Register
Size: RTC CNT WIDTH
Address Offset: 0x00

Read/write access: read-only

Bits Name | R/W Description
RTC CNT WIDTH-1:0 |Current |R When read, this register is the current value of the internal
N N Counter counter. This value always is read coherently. Bits from
Value RTC CNT WIDTH to 31 are read as 0O when

RTC CNT WIDTH s less than 31.
Reset Value: 0x0

RTC_CMR

o Name: Counter Match Register
o Size: RTC CNT WIDTH
o Address Offset: 0x04

o Read/write access: read/write

Bits Name | R/'W Description
RTC CNT WIDTH-1:0 Counter | R/W | Interrupt Match Register. When the internal counter matches this
Match register, an interrupt is generated, provided interrupt generation is

enabled.

When appropriate, this value is written coherently. Only when all the
bytes are written is the register used by the interrupt detection logic.
Bits from RTC_CNT WIDTH and above are read and written as 0

when RTC_CNT WIDTH is less than 31.
Reset Value: 0x0

RTC_CCR

o Name: Counter Control Register

Size: 32 bits

[ ]
o Address Offset: 0x0C
o Read/write access: read/write

Bits Name R/W

Description

31:4 | N/A N/A

Reserved and read as 0.

3 rtc wen |R/W

Optional. Allows the user to force the counter to wrap when a match occurs instead of]

waiting until the maximum count is reached.

0 = Wrap disabled

1 = Wrap enabled
This bit is writable only when RTC_ WRAP_MODE= 1.
Reset Value: 0x0
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2 rtc_en R/W | Optional. Allows the user to control counting in the counter.
0 = Counter disabled
1 = Counter enabled
This bit does not exit if RTC_EN_MODE = 0. Internally, the counter always is
enabled.
Reset Value: 0x0
1 rtc_ mask |R/W | Allows the user to mask interrupt generation.
0 = Interrupt unmasked
1 = Interrupt masked
Reset Value: 0x0
0 rtc_ien R/W | Allows the user to disable interrupt generation.
0 = Interrupt disabled
1 = Interrupt enabled
Reset Value: 0x0
RTC_STAT
o Name: Interrupt Status Register
o Size: 32 bits
¢ Address Offset: 0x10
o Read/write access: read-only
Bits | Name | R/W Description
31:1 |N/A N/A | Reserved and read as 0.
0 rtc_stat | R This register is the masked raw status
0 = Interrupt is inactive
1 = Interrupt is active (regardless of polarity)
Reset Value: 0x0
RTC_RSTAT
o Name: Interrupt Raw Status Register
o Size: 32 bits
o Address Offset: 0x14
o Read/write access: read-only
Bits Name R/W Description
31:1 |N/A N/A | Reserved and read as 0.
0 rtc_rstat | R 0 = Interrupt is inactive
1 = Interrupt is active (regardless of polarity)
Reset Value: 0x0
RTC_EOI
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Name: End of Interrupt Register
Size: 32 bits
Address Offset: 0x18

Read/write access: read-only

Bits Name

R/W Description

31:1 |N/A

N/A

Reserved and read as 0.

0 rtc_eoi

interrupts, the interrupt is cleared at the end of the read.
Reset Value: 0x0

By reading this location, the match interrupt is cleared. Performing read-to-clear on

13.0x10000700~0x100007ff WDT

WDT {# FH RTC2 £ WDT 300 4iE 2 18 RTCI

14.0x10000800~0x100008ff UART

Name

Address
Offset Width R/W Description

THR

DLL

0x00 32 bits R Receive Buffer Register
Reset Value: 0x0
Dependencies: LCR[7] bit=0

32 bits W Transmit Holding Register
Reset Value: 0x0
Dependencies: LCR[7] bit=0

32 bits R/W | Divisor Latch (Low)
Reset Value: 0x0
Dependencies: LCR[7] bit=1

DLH

IER

0x04 32 bits R/W | Divisor Latch (High)
Reset Value: 0x0
Dependencies: LCR[7] bit=1

32 bits R/W | Interrupt Enable Register
Reset Value: 0x0
Dependencies: LCR[7] bit=0

IIR

FCR

0x08 32 bits R Interrupt Identification Register
Reset Value: 0x01

32 bits W FIFO Control Register
Reset Value: 0x0

LCR

0x0C 32 bits R/W | Line Control Register
Reset Value: 0x0

MCR

0x10 32 bits R/W | Modem Control Register
Reset Value: 0x0
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LSR 0x14 32 bits R Line Status Register
Reset Value: 0x60
MSR 0x18 32 bits R Modem Status Register
Reset Value: 0x0
SCR 0x1C 32 bits R/W | Scratchpad Register
Reset Value: 0x0
Reserved 0x20 - - - -
0x2C
SRBR 0x30 - 32 bits R Shadow Receive Buffer Register
0x6C Reset Value: 0x0
STHR 32 bits w Shadow Transmit Holding Register
Reset Value: 0x0
FAR 0x70 32 bit R/W | FIFO Access Register
Reset Value: 0x0
TFR 0x74 32 bits R Transmit FIFO Read
Reset Value: 0x0
RFW 0x78 32 bits w Receive FIFO Write
Reset Value: 0x0
USR 0x7C 32 bits R UART Status Register
Reset Value: 0x6
TFL 0x80 See R Transmit FIFO Level
Description Width: FIFO_ADDR_WIDTH + 1
RFL 0x84 See R Receive FIFO Level
Description Width: FIFO_ ADDR_WIDTH + 1
SRR 0x88 32 bits W Software Reset Register
Reset Value: 0x0
SRTS 0x8C 32 bits R/W | Shadow Request to Send
Reset Value: 0x0
SBCR 0x90 32 bits R/W | Shadow Break Control Register
Reset Value: 0x0
SDMAM 0x94 32 bits R/W | Shadow DMA Mode
Reset Value: 0x0
SFE 0x98 32 bits R/W | Shadow FIFO Enable
Reset Value: 0x0
SRT 0x9C 32 bits R/W | Shadow RCVR Trigger

Reset Value: 0x0
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STET 0xA0 32 bits R/W | Shadow TX Empty Trigger
Reset Value: 0x0
HTX 0xA4 32 bits R/W | Halt TX
Reset Value: 0x0
DMASA 0xAS8 - w DMA Software Acknowledge
Reset Value: 0x0
- 0xAC- |- - -
0xFO0
CPR 0xF4 32 bits R Component Parameter Register
Reset Value: Configuration-dependent
ucv 0xF8 32 bits R UART Component Version
Reset Value: See the Releases table in the
CTR 0xFC 32 bits R Component Type Register
Reset Value: 0x44570110
RBR
o Name: Receive Buffer Register
o Size: 32 bits
¢ Address Offset: 0x00
o Read/write access: read-only
Bits Name | R/'W Description
31:8 | Reserved and read as zero
7:0 Receive |R Data byte received on the serial input port (sin) in UART mode, or the serial
Buffer infrared input (sir_in) in infrared mode. The data in this register is valid only if
Register the Data Ready (DR) bit in the Line Status Register (LCR) is set.
If in non-FIFO mode (FIFO_MODE == NONE) or FIFOs are disabled (FCR[0]
set to zero), the data in the RBR must be read before the next data arrives,
otherwise it is overwritten, resulting in an over-run error.
If in FIFO mode (FIFO_MODE != NONE) and FIFOs are enabled (FCR[0] set
to one), this register accesses the head of the receive FIFO. If the receive FIFO is
full and this register is not read before the next data character arrives, then the
data already in the FIFO is preserved, but any incoming data are lost and an
OVer-run error occurs.
Reset Value: 0x0
DLH
o Name: Divisor Latch High
o Size: 32 bits
o Address Offset: 0x04
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o Read/write access: read/write

Bits Name R/W Description

31:8 | Reserved and read as zero

7:0 | Divisor Latch |R/W Upper 8-bits of a 16-bit, read/write, Divisor Latch register that contains the
(High) baud rate divisor for the UART. This register may only be accessed when the
DLAB bit (LCR[7]) is set and the UART is not busy (USR[0] is zero).

The output baud rate is equal to the serial clock (pclk if one clock design, sclk if
two clock design (CLOCK_MODE == Enabled)) frequency divided by sixteen
times the value of the baud rate divisor, as follows: baud rate = (serial clock freq)
/(16 * divisor).

Note that with the Divisor Latch Registers (DLL and DLH) set to zero, the
baud clock is disabled and no serial communications occur. Also, once the DLH
is set, at least 8 clock cycles of the slowest DW _apb uart clock should be
allowed to pass before transmitting or receiving data.

Reset Value: 0x0

DLL

o Name: Divisor Latch Low
o Size: 32 bits
o Address Offset: 0x00

o Read/write access: read/write

Bits Name | R/'W Description

31:8 | Reserved and read as zero

7:0 Divisor |R/W | Lower 8 bits of a 16-bit, read/write, Divisor Latch register that contains the
Latch baud rate divisor for the UART. This register may only be accessed when the
(Low) DLAB bit (LCR[7]) is set and the UART is not busy (USR[0] is zero).

The output baud rate is equal to the serial clock (pclk if one clock design, sclk
if two clock design (CLOCK MODE == Enabled)) frequency divided by
sixteen times the value of the baud rate divisor, as follows: baud rate = (serial
clock freq) / (16 * divisor).

Note that with the Divisor Latch Registers (DLL and DLH) set to zero, the
baud clock is disabled and no serial communications occur. Also, once the
DLL is set, at least 8 clock cycles of the slowest uart clock should be
allowed to pass before transmitting or receiving data.

Reset Value: 0x0

IER
o Name: Interrupt Enable Register
o Size: 32 bits
o Address Offset: 0x04
o Read/write access: read/write
Bits Name R/W Description

31:8 | Reserved and read as zero
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7 PTIME R/W | Programmable THRE Interrupt Mode Enable that can be written to only
when THRE _MODE_USER == Enabled, always readable. This is used to
enable/disable the generation of THRE Interrupt.

0 = disabled
1 = enabled

Reset Value: 0x0

6:4 Reserved and read as zero

3 EDSSI R/W | Enable Modem Status Interrupt. This is used to enable/disable the
generation of Modem Status Interrupt. This is the fourth highest priority
interrupt.

0 = disabled
1 = enabled

Reset Value: 0x0

2 ELSI R/W | Enable Receiver Line Status Interrupt. This is used to enable/disable the
generation of Receiver Line Status Interrupt. This is the highest priority
interrupt.

0 = disabled

1 = enabled

Reset Value: 0x0

1 ETBEI R/W | Enable Transmit Holding Register Empty Interrupt. This is used to
enable/disable the generation of Transmitter Holding Register Empty
Interrupt. This is the third highest priority interrupt.

0 = disabled

1 = enabled

Reset Value: 0x0

0 ERBFI R/W | Enable Received Data Available Interrupt. This is used to enable/disable the
generation of Received Data Available Interrupt and the Character Timeout
Interrupt (if in FIFO mode and FIFOs enabled). These are the second
highest priority interrupts.

0 = disabled

1 = enabled

Reset Value: 0x0

IR
Name: Interrupt Identity Register

Size: 32 bits
Address Offset: 0x08

(]
(]
(]
o Read/write access: read-only

Bits Name R/W Description

31:8 | Reserved and read as zero
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7:6 | FIFOs R FIFOs Enabled. This is used to indicate whether the FIFOs are enabled or
Enabled (or disabled.
FIFOSE) 00 = disabled
11 = enabled
Reset Value: 0x01
5:4 | Reserved N/A | Reserved and read as zero
3:0 |Interrupt ID |R Interrupt ID. This indicates the highest priority pending interrupt which
(or I1ID) can be one of the following types:
0000 = modem status
0001 = no interrupt pending
0010 =THR empty
0100 = received data available
0110 = receiver line status
0111 = busy detect
1100 = character timeout
The interrupt priorities are split into four levels that are detailed in Table7.
Bit 3 indicates an interrupt can only occur when the FIFOs are enabled and
used to distinguish a Character Timeout condition interrupt.
Reset Value: 0x01
Table 7: Interrupt Control Functions
Interrupt ID Interrupt Set and Reset Functions
Priority | Interrupt
Bit3| Bit2 | Bit1| Bit0| Level Type Interrupt Source Interrupt Reset Control
0 0 0 1 - None None -
0 1 1 0 Highest | Receiver | Overrun/parity/ framing| Reading the line status
line status | errors or break interrupt | register
0 1 0 0 Second | Received | Receiver data available | Reading the receiver buffer
data (non-FIFO mode or | register (non-FIFO mode or
available | FIFOs disabled) or |FIFOs disabled) or the
RCVR FIFO trigger | FIFO drops below the
level reached (FIFO |trigger level (FIFO mode
mode and  FIFOs | and FIFOs enabled)
enabled)
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Second

Character
timeout
indication

No characters in or out
of the RCVR FIFO
during the last 4
character times and
there is at least 1
character in it during
this time

Reading the receiver buffer
register

Third

Transmit
holding
register
empty

Transmitter  holding
register empty (Prog.
THRE Mode disabled)
or XMIT FIFO at or
below threshold (Prog.
THRE Mode enabled)

Reading the IIR register (if]
source of interrupt); or,
writing into THR (FIFOs or
THRE Mode not selected or
disabled) or XMIT FIFO
above threshold (FIFOs and
THRE Mode selected and
enabled).

Fourth

Modem
status

Clear to send or data set
ready or ring indicator
or data carrier detect.
Note that if auto flow
control mode is

enabled, a change in
CTS (that is, DCTS set)
does not cause an
interrupt.

Reading the Modem status
register

Fifth

Busy
detect
indication

Master has tried to write
to the Line Control
Register while the uart
is busy (USR[0] is set
to one).

Reading the UART status
register

LCR

Name: Line Control Register
Size: 32 bits
Address Offset: 0x0C
Read/write access: read/write

Bits

Name

R/W

Description

31:8

Reserved and read as zero
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7 DLAB R/W| Divisor Latch Access Bit.Writeable only when UART is not busy (USR[0]
is zero), always readable. This bit is used to enable reading and writing of
the Divisor Latch register (DLL and DLH) to set the baud rate of the
UART. This bit must be cleared after initial baud rate setup in order to
access other registers.

Reset Value: 0x0

6 Break (or R/W| Break Control Bit.This is used to cause a break condition to be transmitted
BC) to the receiving device. If set to one the serial output is forced to the spacing
(logic 0) state. When not in Loopback Mode, as determined by MCR[4], the
sout line is forced low until the Break bit is cleared. If SIR._ MODE ==
Enabled and active (MCR[6] set to one) the sir_out n line is continuously
pulsed. When in Loopback Mode, the break condition is internally looped
back to the receiver and the sir_out n line is forced low.

Reset Value: 0x0

5 Stick Parity Reserved and read as zero

4 EPS R/W| Even Parity Select. Writeable only when UART is not busy (USR[0] is
zero), always readable. This is used to select between even and odd parity,
when parity is enabled (PEN set to one). If set to one, an even number of
logic 1s is transmitted or checked. If set to zero, an odd number of logic 1s
is transmitted or checked.

Reset Value: 0x0

3 PEN R/W| Parity Enable. Writeable only when UART is not busy (USR[0] is zero),
always readable. This bit is used to enable and disable parity generation and
detection in transmitted and received serial character respectively.

0 = parity disabled

1 = parity enabled

Reset Value: 0x0

2 STOP R/W| Number of stop bits. Writeable only when UART is not busy (USR[0] is
zero), always readable. This is used to select the number of stop bits per
character that the peripheral transmits and receives. If set to zero, one stop
bit is transmitted in the serial data.

If set to one and the data bits are set to 5 (LCR[1:0] set to zero) one and a
half stop bits is transmitted. Otherwise, two stop bits are transmitted. Note
that regardless of the number of stop bits selected, the receiver checks only
the first stop bit.

0 =1 stop bit

1 = 1.5 stop bits when DLS (LCR[1:0]) is zero, else 2 stop bit

Reset Value: 0x0
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1:0 R/W| Data Length Select. Writeable only when UART is not busy (USR[0] is
DLS (or CLS zero), always readable. This is used to select the number of data bits per
character that the peripheral transmits and receives. The number of bit that

as  used in may be selected areas follows:

legacy) 00 = 5 bits
01 = 6 bits
10 = 7 bits
11 = 8 bits

Reset Value: 0x0

MCR
¢ Name: Modem Control Register
o Size: 32 bits
o Address Offset: 0x10
o Read/write access: read/write

Bits Name R/W Description

31:7 | Reserved and read as zero

6 SIRE R/W | SIR Mode Enable. Writeable only when SIR. MODE == Enabled, always
readable. This is used to enable/disable the IrDA SIR Mode features as
described in “IrDA 1.0 SIR Protocol”

0 = IrDA SIR Mode disabled

1 =IrDA SIR Mode enabled

Reset Value: 0x0

5 AFCE R/W | Auto Flow Control Enable. Writeable only when AFCE_ MODE == Enabled,
always readable. When FIFOs are enabled and the Auto Flow Control Enable
(AFCE) bit is set, Auto Flow Control features are enabled as described in
“Auto Flow Control”

0 = Auto Flow Control Mode disabled
1 = Auto Flow Control Mode enabled

Reset Value: 0x0
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4 LoopBack |R/W |LoopBack Bit. This is used to put the UART into a diagnostic mode for test
(or LB) purposes.

If operating in UART mode (SIR_ MODE != Enabled or not active, MCR][6]
set to zero), data on the sout line is held high, while serial data output is
looped back to the sin line, internally. In this mode all the interrupts are fully
functional. Also, in loopback mode, the modem control inputs (dsr_n, cts_n,
ri_n, ded n) are disconnected and the modem control outputs (dtr n, rts n,
outl n, out2 n) are looped back to the inputs, internally.

If operating in infrared mode (SIR_ MODE == Enabled AND active, MCR][6]
set to one), data on the sir_out n line is held low, while serial data output is
inverted and looped back to the sir_in line.

Reset Value: 0x0

3 ouT2 R/W | OUT?2. This is used to directly control the user-designated Output2 (out2 n)
output. The value written to this location is inverted and driven out on
out2 n, thatis:

0 =out2_n de-asserted (logic 1)

1 = out2 n asserted (logic 0)

Note that in Loopback mode (MCR][4] set to one), the out2_n output is held
inactive high while the value of this location is internally looped back to an
input.

Reset Value: 0x0

2 OUT1 R/W | OUT]I. This is used to directly control the user-designated Outputl (outl n)
output. The value written to this location is inverted and driven out on
outl n, thatis:

0 =outl n de-asserted (logic 1)

1 =outl n asserted (logic 0)

Note that in Loopback mode (MCR][4] set to one), the outl n output is held
inactive high while the value of this location is internally looped back to an
input.

Reset Value: 0x0

1 RTS R/W | Request to Send. This is used to directly control the Request to Send (rts _n)
output. The Request To Send (rts _n) output is used to inform the modem or
data set that the UART is ready to exchange data.

When Auto RTS Flow Control is not enabled (MCR[5] set to zero), the rts_n
signal is set low by programming MCR[1] (RTS) to a high.In Auto Flow
Control, AFCE_MODE == Enabled and active (MCR[5] set to one) and
FIFOs enable (FCR][0] set to one), the rts_n output is controlled in the same
way, but is also gated with the receiver FIFO threshold trigger (rts_n is
inactive high when above the threshold). The rts_n signal is de-asserted when
MCR[1] is set low.

Note that in Loopback mode (MCR[4] set to one), the rts_n output is held
inactive high while the value of this location is internally looped back to an
input.

Reset Value: 0x0
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0 DTR R/W | Data Terminal Ready. This is used to directly control the Data Terminal
Ready (dtr_n) output. The value written to this location is inverted and driven
out on dtr_n, that is:

0 = dtr_n de-asserted (logic 1)

1 =dtr_n asserted (logic 0)

The Data Terminal Ready output is used to inform the modem or data set that
the UART is ready to establish communications. Note that in Loopback mode
(MCR[4] set to one), the dtr_n output is held inactive high while the value of
this location is internally looped back to an input.

Reset Value: 0x0

LSR
o Name: Line Status Register
o Size: 32 bits
o Address Offset: 0x14
o Read/write access: read-only
Bits | Name | R/'W Description

31:8 | Reserved and read as zero

7 RFE R Receiver FIFO Error bit. This bit is only relevant when FIFO_MODE != NONE
AND FIFOs are enabled (FCR[0] set to one). This is used to indicate if there is at
least one parity error, framing error, or break indication in the FIFO.

0 =no error in RX FIFO

1 = error in RX FIFO

This bit is cleared when the LSR is read and the character with the error is at the
top of the receiver FIFO and there are no subsequent errors in the FIFO.

Reset Value: 0x0

6 TEMT |R Transmitter Empty bit. If in FIFO mode (FIFO_MODE != NONE) and FIFOs
enabled (FCR[0] set to one), this bit is set whenever the Transmitter Shift
Register and the FIFO are both empty. If in non-FIFO mode or FIFOs are
disabled, this bit is set whenever the Transmitter Holding Register and the
Transmitter Shift Register are both empty.

Reset Value: 0x1

5 THRE |R Transmit Holding Register Empty bit. If THRE MODE _USER == Disabled or
THRE mode is disabled (IER[7] set to zero) and regardless of FIFO's being
implemented/enabled or not, this bit indicates that the THR or TX FIFO is
empty.

This bit is set whenever data is transferred from the THR or TX FIFO to the
transmitter shift register and no new data has been written to the THR or TX
FIFO. This also causes a THRE Interrupt to occur, if the THRE Interrupt is
enabled. If THRE_MODE_USER == Enabled AND FIFO_MODE != NONE
and both modes are active (IER[7] set to one and FCR[0] set to one
respectively), the functionality is switched to indicate the transmitter FIFO is

full, and no longer controls THRE interrupts, which are then controlled by the
FCR[5:4] threshold setting.

For more details, see “Programmable THRE Interrupt” on page 54.
Reset Value: 0x1

Bits | Name | R/'W Description
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4 BI R Break Interrupt bit. This is used to indicate the detection of a break sequence on
the serial input data.

If in UART mode (SIR_MODE == Disabled), it is set whenever the serial input,
sin, is held in a logic '0' state for longer than the sum of start time + data bits +
parity + stop bits.

If in infrared mode (SIR._MODE == Enabled), it is set whenever the serial input,
sir_in, is continuously pulsed to logic '0' for longer than the sum of start time +
data bits + parity + stop bits. A break condition on serial input causes one and
only one character, consisting of all zeros, to be received by the UART.

In the FIFO mode, the character associated with the break condition is carried
through the FIFO and is revealed when the character is at the top of the FIFO.
Reading the LSR clears the BI bit. In the non-FIFO mode, the BI indication
occurs immediately and persists until the LSR is read.

Reset Value: 0x0

3 FE R Framing Error bit. This is used to indicate the occurrence of a framing error in
the receiver. A framing error occurs when the receiver does not detect a valid
STOP bit in the received data.

In the FIFO mode, since the framing error is associated with a character
received, it is revealed when the character with the framing error is at the top of
the FIFO. When a framing error occurs, the UART tries to resynchronize. It does
this by assuming that the error was due to the start bit of the next character and
then continues receiving the other bit i.e. data, and/or parity and stop. It should
be noted that the Framing Error (FE) bit (LSR[3]) is set if a break interrupt has
occurred, as indicated by Break Interrupt (BI) bit (LSR[4]).

0 = no framing error
1 = framing error

Reading the LSR clears the FE bit.
Reset Value: 0x0

2 PE R Parity Error bit. This is used to indicate the occurrence of a parity error in the
receiver if the Parity Enable (PEN) bit (LCR][3]) is set.

In the FIFO mode, since the parity error is associated with a character received, it
is revealed when the character with the parity error arrives at the top of the FIFO.
It should be noted that the Parity Error (PE) bit (LSR[2]) is set if a break
interrupt has occurred, as indicated by Break Interrupt (BI) bit (LSR[4]).

0 = no parity error

1 = parity error

Reading the LSR clears the PE bit.

Reset Value: 0x0

Bits | Name | R/'W Description
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1 OE R Overrun error bit. This is used to indicate the occurrence of an overrun error.
This occurs if a new data character was received before the previous data was
read.

In the non-FIFO mode, the OE bit is set when a new character arrives in the
receiver before the previous character was read from the RBR. When this
happens, the data in the RBR is overwritten. In the FIFO mode, an overrun error
occurs when the FIFO is full and a new character arrives at the receiver. The data
in the FIFO is retained and the data in the receive shift register is lost.

0 = no overrun error
1 = overrun error

Reading the LSR clears the OE bit.
Reset Value: 0x0

0 DR R Data Ready bit. This is used to indicate that the receiver contains at least one
character in the RBR or the receiver FIFO.

0 =no data ready
1 = data ready

This bit is cleared when the RBR is read in non-FIFO mode, or when the receiver
FIFO is empty, in FIFO mode.

Reset Value: 0x0

MSR
o Name: Modem Status Register
o Size: 32 bits
¢ Address Offset: 0x18
o Read/write access: read-only

Whenever bits 0, 1, 2 or 3 are set to logic one, to indicate a change on the modem control inputs, a modem status
interrupt is generated if enabled through the IER, regardless of when the change occurred. Since the delta bits (bits 0,
1, 3) can get set after a reset if their respective modem signals are active (see individual bits for details), a read of the
MSR after reset can be performed to prevent unwanted interrupts.

Bits | Name | R/'W Description

31:8 | Reserved and read as zero

7 DCD [R Data Carrier Detect. This is used to indicate the current state of the modem
control line ded_n. This bit is the complement of dcd n. When the Data Carrier
Detect input (dcd_n) is asserted it is an indication that the carrier has been
detected by the modem or data set.

0 =dcd n input is de-asserted (logic 1)

1 =dcd n input is asserted (logic 0)

In Loopback Mode (MCR[4] set to one), DCD is the same as MCR[3] (Out2).
Reset Value: 0x0
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6 RI R Ring Indicator. This is used to indicate the current state of the modem control line
ri_n. This bit is the complement of ri_n. When the Ring Indicator input (ri_n) is
asserted it is an indication that a telephone ringing signal has been received by the
modem or data set.

0 =ri_n input is de-asserted (logic 1)

1 =ri_n input is asserted (logic 0)

In Loopback Mode (MCR[4] set to one), RI is the same as MCR[2] (Out1).
Reset Value: 0x0

Bits | Name | R/'W Description

5 DSR [R Data Set Ready. This is used to indicate the current state of the modem control
line dsr_n. This bit is the complement of dsr_n. When the Data Set Ready input
(dsr_n) is asserted it is an indication that the modem or data set is ready to
establish communications with the uart.

0 =dsr_n input is de-asserted (logic 1)

1 =dsr_n input is asserted (logic 0)

In Loopback Mode (MCR[4] set to one), DSR is the same as MCR[0] (DTR).
Reset Value: 0x0

4 CTS R Clear to Send. This is used to indicate the current state of the modem control line
cts_n. This bit is the complement of cts_n. When the Clear to Send input (cts_n)
is asserted it is an indication that the modem or data set is ready to exchange data
with the Uart.

0 =cts_n input is de-asserted (logic 1)

1 =cts_n input is asserted (logic 0)

In Loopback Mode (MCR[4] = 1), CTS is the same as MCR[1] (RTS).

Reset Value: 0x0

3 DDCD |R Delta Data Carrier Detect. This is used to indicate that the modem control line
dcd n has changed since the last time the MSR was read.

0 =no change on dcd_n since last read of MSR

1 = change on dcd_n since last read of MSR

Reading the MSR clears the DDCD bit. In Loopback Mode (MCR[4] = 1),
DDCD reflects changes on MCR[3] (Out2).

Note, if the DDCD bit is not set and the ded_n signal is asserted (low) and a reset
occurs (software or otherwise), then the DDCD bit is set when the reset is
removed if the dcd_n signal remains asserted.

Reset Value: 0x0

2 TERI |R Trailing Edge of Ring Indicator. This is used to indicate that a change on the input
ri_n (from an active-low to an inactive-high state) has occurred since the last time
the MSR was read.

0 =no change on ri_n since last read of MSR

1 = change on ri_n since last read of MSR

Reading the MSR clears the TERI bit. In Loopback Mode (MCR[4] = 1), TERI
reflects when MCR][2] (Outl) has changed state from a high to a low.

Reset Value: 0x0
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1 DDSR [R Delta Data Set Ready. This is used to indicate that the modem control line dsr_n
has changed since the last time the MSR was read.

0 =no change on dsr_n since last read of MSR

1 = change on dsr_n since last read of MSR

Reading the MSR clears the DDSR bit. In Loopback Mode (MCR[4] = 1), DDSR
reflects changes on MCR[0] (DTR).

Note, if the DDSR bit is not set and the dsr_n signal is asserted (low) and a reset
occurs (software or otherwise), then the DDSR bit is set when the reset is
removed if the dsr_n signal remains asserted.

Reset Value: 0x0

0 DCTS [R Delta Clear to Send. This is used to indicate that the modem control line cts_n has
changed since the last time the MSR was read.

0 =no change on ctsdsr_n since last read of MSR

1 = change on ctsdsr_n since last read of MSR

Reading the MSR clears the DCTS bit. In Loopback Mode (MCR[4] = 1), DCTS
reflects changes on MCR[ 1] (RTS).

Note, if the DCTS bit is not set and the cts_n signal is asserted (low) and a reset
occurs (software or otherwise), then the DCTS bit is set when the reset is
removed if the cts_n signal remains asserted.

Reset Value: 0x0

USR
o Name: UART Status Register
o Size: 32 bits
o Address Offset: 0x7C
o Read/write access: read-only

’ 31:5 ‘4|3‘2‘1|O|

Reserved
RFF
RFNE
TFE
TENF
BUSY

YYYWY

Bits | Name | R/'W Description

31:5 | Reserved and read as zero
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Receive FIFO Full. This bit is only valid when FIFO_STAT == YES. This is
used to indicate that the receive FIFO is completely full.

0 = Receive FIFO not full
1 = Receive FIFO Full

This bit is cleared when the RX FIFO is no longer full.
Reset Value: 0x0

3 RFNE

Receive FIFO Not Empty. This bit is only valid when FIFO_STAT == YES. This
is used to indicate that the receive FIFO contains one or more entries.

0 = Receive FIFO is empty
1 = Receive FIFO is not empty

This bit is cleared when the RX FIFO is empty.
Reset Value: 0x0

2 TFE

Transmit FIFO Empty. This bit is only valid when FIFO_STAT == YES. This is
used to indicate that the transmit FIFO is completely empty.

0 = Transmit FIFO is not empty

1 = Transmit FIFO is empty

This bit is cleared when the TX FIFO is no longer empty.
Reset Value: 0x1

1 TFNF

Transmit FIFO Not Full. This bit is only valid when FIFO_STAT = YES. This
is used to indicate that the transmit FIFO in not full.

0 = Transmit FIFO is full
1 = Transmit FIFO is not full

This bit is cleared when the TX FIFO is full.
Reset Value: 0x1

0 BUSY

UART Busy. This is indicates that a serial transfer is in progress, when cleared
indicates that the DW_apb uart is idle or inactive.

0=DW apb uartis idle or inactive
1 =DW _apb uart is busy (actively transferring data)

Note that it is possible for the UART Busy bit to be cleared even though a new
character may have been sent from another device. That is, if the DW_apb_uart
has no data in THR and RBR and there is no transmission in progress and a start
bit of a new character has just reached the DW_apb_uart. This is due to the fact
that a valid start is not seen until the middle of the bit period and this duration is
dependent on the baud divisor that has been programmed. If a second system
clock has been implemented (CLOCK _MODE == Enabled), the assertion of this
bit is also delayed by several cycles of the slower clock.

Reset Value: 0x0
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15.0x10000900~0x100009ff TIMER

Table 8: Memory Map of Timer 1 Registers

Address
Name Offset Width R/W Description
Timer1LoadCount | 0x00, See R/W | Value to be loaded into Timerl.
0x01, Description Width: 32
0x02, Range: 0 to 2”32
0x03 se:
Default value: 32'b0
Timer1CurrentValue | 0x04, See R Current Value of Timerl.
0x05, Description Width: 32
0x06, Range: 0 to 232
0x07
Default value: 32'b0
Timer1ControlReg | 0x08 3 bits R/W | Control Register for Timer1.
Default value: 3'b0
Timer1EOI 0x0c 1 bit R Clears the interrupt from Timerl.
Default value: 1'b0
Timer1IntStatus 0x10 1 bit R Contains the interrupt status for Timerl.
Default value: 1'b0
Table 9: Memory Map of Timer 2 Registers
Address
Name Offset Width R/W Description
TimerlLoadCount | 0x14, See R/W | Value to be loaded into Timer?2.
0x15, Description Width: 32
8?%2’ Range: 0 to 232
Default value: 32'b0
Timer1CurrentValue | 0x18, See R Current Value of Timer?2.
0x19, Description Width: 32
Ox1A, Range: 0 to 232
0x1B
Default value: 32'b0
Timer1ControlReg | 0x1C 3 bits R/W | Control Register for Timer2.
Default value: 3'b0
Timer1 EOI 0x20 1 bit R Clears the interrupt from Timer2.
Default value: 1'b0
Timer1IntStatus 0x24 1 bit R Contains the interrupt status for Timer2.
Default value: 1'b0

Table 9: Timers System Registers
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Address
Name Offset Width R/W Description
TimersIntStatus 0xa0 See R Contains the interrupt status of all timers in the component.
Description Width: 2
Default value: 2'b0
TimersEOI Oxa4 See R Returns all zeroes (0) and clears all active interrupts.
Description Width: 2
Default value: 2'b0
TimersRawlIntStatus | Oxa8 See R Contains the unmasked interrupt status of all timers in the
Description component.
Width: 2
Default value: 2'b0
TIMERS COMP_ | Oxac 32 bits R Current revision number of the timers
VERSION component.
TimerLoadCount

o Name: Timerl/2 Load Count Register

Size: 32

[ ]
o Address Offset:0x00(Timer1) ,0x14(Timer2)
o Read/write access: read/write

Bits Name R/W Description
31:0 Timer1,2 R/W | Value to be loaded into Timer1/Timer2. This is the value from
Load Count which counting commences. Any value written to this register
Register is loaded into the associated timer.
TimerCurrentValue
o Name: TimerN Current Value Register
e Size: 32
o Address Offset: 0x04(Timer1) 0x18(Timer2)
o Read/write access: read
Bits Name R/W Description
310 Timer 1/2 Current R Current Value of Timerl/Timer2.
Value
TimerControlReg

o Name: TimerN Control Register
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o Size: 3 bits
o Address Offset: 0x8(Timer1) 0x1C(Timer2)
Bits Name R/W Description
31:3 | Reserved, read as zero
2 Timer Interrupt Mask | R/W | Timer interrupt mask for Timer1/2.
0: not masked
1: masked
1 Timer Mode R/W | Timer mode for Timer1/2.
0: free-running mode
1: user-defined count mode
For more information about these modes, see “Timer Operation” .
0 Timer Enable R/W | Timer enable bit for Timer1/2.
0: disable
1: enable
TimerNEOI
¢ Name: Timerl/2 End-of-Interrupt Register
o Size: 1 bit
o Address Offset: 0xOc(Timer1) 0x20(Timer2)
Bits Name R/W Description
31:1 | Reserved, read as zero
0 Timer1/2 R Reading from this register returns all zeroes (0) and clears the interrupt from
End- Timer1/2.
of-Interrupt
Register
TimerintStatus
o Name: Timerl/2 Interrupt Status Register
o Size: 1 bit
o Address Offset:0x10(Timer1) 0x24(Timer2)
Bits Name R/W Description
31:1 | Reserved, read as zero
0 Timer1/2 R Contains the interrupt status for Timer1/2.
Interrupt
Status
Register
TimersintStatus
o Name: Timers Interrupt Status Register
o Size:?2
o Address Offset: 0Oxa0
¢ Read/write access: read
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Bits Name R/W Description
1:0 Timers R Contains the interrupt status of all timers in the component. If a bit of
Interrupt this register is 0, then the corresponding timer interrupt is not active —
Status and the corresponding interrupt could be on either the timer _intr bus
Register or the timer_intr_n bus, depending on the interrupt polarity you have

chosen. Similarly, if a bit of this register is 1, then the corresponding
interrupt bit has been set in the relevant interrupt bus. In both cases,
the status reported is the status after the interrupt mask has been
applied. Reading from this register does not clear any active
interrupts:

0 = either timer_intr or timer _intr_n is not active after masking
1 = either timer_intr or timer _intr_n is active after masking

TimersEOI
o Name: Timers End-of-Interrupt Register
Size: 2
Address Offset: Oxa4
Read/write access: read
Bits Name R/W Description

1:0 Timers End- | R Reading this register returns all zeroes (0) and clears all active
of-Interrupt interrupts.
Register

TimersRawlIntStatus
o Name: Timers Raw Interrupt Status Register
Size: 2
Address Offset: 0xa8
Read/write access: read
Bits Name R/W Description

1:0 Timers Raw | R The register contains the unmasked interrupt status of all timers in
Interrupt the component.

Status 0 = either timer_intr or timer_intr_n is not active prior to masking
Register 1 = either timer_intr or timer_intr_n is active prior to masking

Timer Operation

Timers count down from a programmed value and generate an interrupt when the count reaches zero. You can use the TIM_INTR 10

parameter (Single Combined Interrupt) to create a single combined interrupt, which is active whenever any of the individual timer
interrupts is active.

The initial value for each timer — that is, the value from which it counts down — is loaded into the timer using the appropriate load
count register (TimerNLoadCount). Two events can cause a timer to load the initial count from its TimerNLoadCount register:

e Timer is enabled after being reset or disabled
o Timer counts down to 0

All interrupt status registers and end-of-interrupt registers can be accessed at any time.
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2.9 Interrupt vector table

2.10 Flash ROM BE2E {7 (Flash Rom #iht 0x0~0xFFFF ----64K
Byte, EEPROM 3}k 0x10000~0x100FF---256Byte)
Address :

Data

OPTION 31~0 &7 (H) ), HHE4LE 1

0x00000000
0x00000004
0x00000008
0x0000000c
0x00000010
0x00000014
0x00000018
0x0000001c
0x00000020
0x00000024
0x00000028
0x0000002c
0x00000030
0x00000034
0x00000038
0x0000003c
0x00000040
0x00000044
0x00000048
0x0000004c
0x00000050
0x00000054
0x00000058
0x0000005c¢
0x00000060
0x00000064
0x00000068
0x0000006¢
0x00000070
0x00000074
0x00000078
0x0000007c
0x00000080
0x00000084
0x00000088

: 32bit

Description:

Bit 31:

Bit 30~28:

LOCK ID

OxFFFC

Top of Stack

Reset Handler

NMI Handler

HardFaultHandler

Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
SVCall
Reserved
Reserved
PendSV
SysTick
WDT
Timer0
Timerl
GPIO

GPIO WAKE UP

SOUND
USB
UART

LCD POWER DOWN REDDY
LCD WAKE UP DONE

LCD FRAME COUNT

LOW VOLTAGE

SPI

12C
Reserved
RTC
ADC
Reserved
Reserved

“17 8 ID (FR 7 E ID[1:0]=01 (¥ 10), AREFM ID
LOCK SWD READ

24 Bit30=0,Bit29=1,Bit28=0 i}, i sth#ife, N HE4 B4R Flash rom(# 5k & 2 #A 0), AHEFLHL Flash N &
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B35 IS 5 7 Flash P2
Bit27~26: Reserved
Bit25~16: Reserved
Bit15~0: ID

2.11 ADC EAE#{EFFH

1) 0x04000024 bit31~bit0 W

bit31: Reserved

bitl2: sel pll IMHz

bit11~8:  divider N (BRik 7) Fclk ade=Fpll/ (N+1)*2) FEARFEK
bit7~4: 0000

bit3~0: Reserved

2) 0x04000010 bit31~bit0 \\%

bit31: Reserved

bit30: Reserved

bit29: ADC enable l: enable 0: disable

bit28: ADC reset IP & 47 0: 5841 1:TAE
bit27: Reserved

bit26: Reserved

bit25: gainlx l: gain=1x 25 1 LAl EBORIRIRBE 2%
bit24~22: adc_chop_sel ADC Hrif =,

bit21~20: adc chop freq  ADC sz

bit19: Reserved

bit18~16: amp_gain2 AT B BOK2S5 2 I 35 1k 5
bit15~14: amp_gainl HIE BUORAS 28 1 ol ai i
bit13~11: amp chop_sel AT B BOR A Hri e e

bit10~9: amp _chop freq  FJ EHORAHT IR IEHE

bit8: amp_chop_en =N O YA Fd

bit7~0: MUX select i N\ I TE I

BRI 0755-21010744
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& 1 Bl E MUK AR A E MUK SR HUR SR I 1%

AMP_CHOP_FREQ [1:0] (Zjt#l) papsilaa
00 2
01 4
10 8
11 16

AMP_CHOP_SEL Fi B BURZ TR ER MK R AN E AR, B 100 BPA]
GAIN 1X  Output 5 1 2%l B UK S ERFE A%
AMP_GAINI AT B UK AR5 1 I sk %

® 2% 1 BEIEMAFEmIEE

GAIN_1X+ AMP_GAIN1[1:0] (Z#l) D ON
1XX 1
000 12
001 20
010 30
011 40
AMP_GAIN2 A B UK AR5 2 0 25 ik %
= 1BIEMARSE 2 REVIBE
AMP_GAIN2 [2:0] (—i##l) B2 R n
000 1.1
001 1.2
010 1.3
011 1.4
100 1.5
101 1.6
110 1.7
111 1.8
AMPAZ_START IR0 0N = Iy i H it
ADC_DONE SE R AN
ADC_START ADC J33h{55
ADC OSR ADC I RFfEH
3R 4 ADC i REERIRF
ADC_OSR [2:0] OSR for Pressure/Temperature
(= 3BEH) Measurement
000 oversamplingx128
001 oversampling x 64
010 oversamplingx 32
011 oversamplingx 16
100 oversamplingx 8
101 oversamplingx 4
110 oversampling X 2
111 oversampling X 1
KRR ADC_OSR Conversion Time (ms)
IERAER 128x 000 100
I RAER 64x 001 50
87
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ADC_OFFSET

ADC_CHOP_FREQ

ADC_CHOP_SEL
ADC_CLK_DIV

ADC_DOUT

3) 0x04000014

bit31:
bit30:
bit29:
bit28:
bit27~25:
bit24~23:
bit22~21:
bit20~19:
bit18~17:
bit16~15 :
bit14~12 :
bit11~10:

T RAEF 32x 010 25
T RAEF 16x 011 12.5
TRAEZ 8x 100 6.25
SRR 4x 101 3.125
TERAER 2x 110 1.512
KRR 1x 111 0.8
ADC i B i %
5% 2ADC offset {5 =%
ADC_OFFSET [2:0] (Zi#)) Vin i \JEE (*VDDB)
000 -1/16~15/16
001 2/16 ~14/16
010 -3/16 ~ 13/16
011 -4/16 ~12/16
100 -5/16 ~ 11/16
101 -6/16 ~10/16
110 -7/16 ~9/16
111 -8/16 ~ 8/16
ADC ¥z [EHEN “10”7
ADC Hrgi=l [l “117
ADC s 8h 434 kL
%< 3 ADC AR ik #E
Clk_Divider[7:6] (= Sample Clock ADC Sample
) Divider Frequency
00 OSC freq/ 12 ~ 333kHz
01 OSC freq/ 10 ~ 400kHz
10 OSC freq/8 ~ 500kHz
11 OSC freq/ 6 ~ 666kHz

ADC ¥ far

bit31~bit0 W

Reserved
Reserved
ampaz_start

clk select
osc_trim
bias adc2
bias adcl
bias adc0
bias_ampl
bias_amp0
vref trim
adc_clk div

A B BOR A % RS A g

IP B FAE S 04NN/ IP NERIRZ 4%

N R IR 4 I

%5 3 2% ADC i . % 4% il

55 2 2% ADC A i FL % 47 il

55 1 2% ADC i i FL 2% 47 il
55 2 0T ELTBOK 48 i B HL I )
55 T B BOR A5 i B H % )

PN P JE T L Tl
ADC I Bt 73 4 EE
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bit9~7: adc_offset ADC ffm B iE#
bit6~4 : adc_osr ADC i RiFZik#E
bit3:0 : Reserved
OSC_TRIM A IR 37 A Tl
- 3 B RS 28 HORUE
OSC_TRIM[2:0] OSC #i%
111 110% Default Frequency
110 107% Default Frequency
101 103% Default Frequency
100 4 MHz (B4 18, 1iRE)
011 96% Default Frequency
010 93% Default Frequency
001 87% Default Frequency
000 84% Default Frequency
BIAS_AMPO ERE TR ON S ITh kot ]
BIAS_AMPO [1:0] 00 01 10 11
T B L 0.6uA 0.9uA 1.2uA 1.5uA
BIAS AMPI 5 2 R B O A B R
BIAS_AMP1 [1:0] 00 01 10 11
T B L 0.6uA 0.9uA 1.2uA 1.5uA
BIAS ADCO % 1 2% ADC 1w & FL 45
BIAS _ADCO [1:0] 00 01 10 11
I B HLI 1.2uA 1.8UuA 2.4uA 3.0uA
BIAS ADC1 % 2 2 ADC 1w & %
BIAS_ADC1 [1:0] 00 01 10 11
i B HLIE 0.6UA 0.9uA 1.2uA 1.5uA
BIAS ADC2 % 3 2t ADC 1w & HLifA%
BIAS ADC2 [1:0] 00 01 10 11
i B LA 0.6uA 0.9uA 1.2uA 1.5uA

VREF_TRIM P S i A L Ak
-4 FEBENRE

1V Reference Vref trim[2:
Voltage 0]

VREF TRIM [2:0] 1V Reference Voltage
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1.200V (BRE1H, fff
000 -28mV 100 HiE)
001 -21mV 101 +7mV
010 -14mV 110 +14mV
011 -7TmV 111 +21mV
4) 0x04000038 bit31~bit0 W/R
bit31~1: Reserved
bit0: adc_start W ADC H6155
bit0: adc done R ADC 5255
5) 0x0400003C bit31~bit0 W/R
bit31~1: Reserved \V
bitd :  adc_done clear W l:clear 0: release
bit23~0 : adc_value R ADC ¥z

ADC B fk#ff

1.ADC JEZ)F

OEHHE clk select

@JE3) clk_adce

@10ms J5{fHE ADC

@20ms JEH ADC reset, FF1BUTHC & A7
®10ms J&5 46

2. ADC & #AF

MADC AN 5ERk G, BB BIERE adc_done, #RJ5 W adc done=0 iEB] adc ACTEWIUHIRAS .
QR ERE S .

@B E adc_start=1 FFIHMR.

@%:4% adc_done=1,%T 1 F/~ ADC H#H 52 /i, ADC HHAE NG HUE

G®1iHL ADC # (8

©WE adc_start=0

@& k% adc_done (adc_done clear=1)

@FUERRE S (adc_done clear=0)

ADC — MIRPEIAEE A . Sk 2Ll X SRR A

vE: ADC & | DL = I

1.PIN20 Jil VDD_ADC #& ADC W R, B 2mA WRENRE 7], BeUE Aoy RHERH, DA H AL AR Fe fh d il . @i e B Uk e Ry
s BN AR B A5 T L YR

2.ADC I &JaH, ADC iHEFEN VEEVDD_ADC £)% 1.65V.

3.ADC HAENHRIEE A 0~0.65 £ VDD _ADC. 0% it 75 Il 2 H e % 46 2] b A s S el o8 PR AT 0 &2 o

4 £ ADC Z i ADC ) 10 Zhae th 3 B fe A ADC IhRE. AR B 2% 0x10000160 Hihkfit & .
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UART BRI A~

baud rate = (serial clock freq) / (16 * divisor)

serial clock freq = APB clock = fsys/(apb_clk div)

divisor= (DLH<<8+DLL) (DLH high 8bit ,DLL low 8bit)
DLH ,DLL Z: i UART Zif7#8%13

apb_clk_div HERATPARR 2

ML OP Ry

1. Rail2Rail &5, i N HiaHE 0~3.3vV

2. KA INME 5 TBOK B B AT (R e 75 R

3. PR IIFE 220uA

4. KRWHF/DNT 1uA

5. RiAHE 200uV

6. JFHHEZE 110dB

7. FEECEZSET, WTLAKE) 100pF (A2, Eimiba 80dB LAk
L Output | Nominal | Spec |WeightPass/Fall Min | Max
DCgain(dBJ 111.7 892.41 115.1
GBWI(Hz) 3.16M 245306 | 4.2440
PhA(deq) B6.0Z 58.55 7177
SRp(Vius) 2.861M 15716  5.127M
SBn(V/us) -4.223M -8.196M  -2.168M
noise@100Hz(V/sgrt{Hz)) | 73.88n 56.96n 93.17n
lglA) 230.3u 153.5u 328.7u
lout(A) §3.56m 41.5m | 70.17m
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L

LQFP100 14 x 14 mm, 100-pin 3R~ &

; D1 ,

75 | 51
IlllllIIIIIIIIMMMMIIIHIIMMMIIIIIIIIMM

~
»

————— e ——_—— —

Thhiapiaghid

-
o

(&)
o

DETAIL:F

A
v

WWII

b1 >

w

\\\\\\\\\\\\\\

N
o]
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MILLIMETER
SIBOL ™ Ay NOM MAX
A 1. 60
Al 0. 05 — |o0.15
A2 1.35 1. 40 1.45
A3 0. 59 0. 64 0. 69
b 0. 18 — ]0.26
bl 0.17 0. 20 0. 23
c 0.13 — |o0.17
cl 0.12 0.13 0.14
D 15.80 | 16.00 | 16.20
D1 13.90 [ 14.00 | 14.10
E 15.80 | 16.00 | 16.20
E1 13.90 | 14.00 | 14.10
Eb 15. 05 — | 15.35

e 0. 50BSC

L 0.45 | — ]0.75
L1 1. O0REF

© 0 | — |7
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LQFP64 7 x 7 mm, 64-pin 33 R~ &

¢A3 eB N

AN v 3 f MILLIMETER
a2 4, L« SYMBOL o7y NOM MAX
0.254 \ A 1. 60
'& ] © Al 0. 05 — o115
L S A2 1.35 1. 40 1.45
D ) A3 0. 59 0. 64 0. 69
. D1 . DETAIL:F b 0. 16 — o
bl 0.15 0.18 0.21
- c 0. 13 — Jo.17
3 cl 0.12 0.13 0. 14
D 8. 80 9. 00 9. 20
e ‘ Dl 6.90 7.00 7.10
VYN E 8. 80 9. 00 9.20
BlE | El 6. 90 7.00 7.10
//////////// im ) Eb 8. 10 —— 8.5

e 0. 40BSC
o L 0.45 | —— ]0.75

" SECTIONB-B L1 1. 00REF

6 o] — T
93

BERTR: 0755-21010744



RXFHFBH : i
@EWX* Dongwei Semiconductors Technology Co.,Ltd.

QFN48 5 x 5 mm, 0.35mm pitch, 48-pin 335 R~ &

< D »
A A \
° y SYUBOL MILLIMETER
’\ MIN NOM MAX
B A A 0. 80 0.85 |0.90
PIN1(Laser Mark) Ct v Y Al 0 0. 02 0. 05
| LJ LN b 0. 13 0.18 |0.23
«—> bl 0. 12REF
TOP VIEW ° b c 0.10 0.15 |0.20
< 2 > DETAIL:F D 4. 90 5. 00 5. 10
e D2 3.60  |3.70  |3.80
soooohodosns e 0. 35BSC
SIDE VIER Ne 3. 15BSC
Nd 4. 55BSC
a0 zonE ¢ D2 1 E 4.90 5. 00 5.10
E2 3. 60 3.70 3.80
QUUUUUTUUUUUT NN L L 0.35 0.40 |0.45
y 25 A 48

PIN1 corner

[ TaTa K= N

Ne

E2 DETAIL:G
34y

ROTTOM VIFW
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