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2.2.1.2 5|kzhEE
_Pin | Pinname | Descripton

1 P34 all functions configurable
*Note: Not support interrupt and ADC function

all functions configurable/ JTAG_TDO

2 POO )
*Note: Not support ADC function

3 PO1 all functions configurable/ JTAG_TDO
*Note: Not support ADC function

4 P02 all functions configurable/ JTAG_TDO
*Note: Not support ADC function

5 P03 all functions configurable/ JTAG_TDO
*Note: Not support ADC function

6 ™ Test_Mode

7 PO9 all functions configurable/ JTAG_TDO
*Note: Not support ADC function

8 P10 all functions configurable/ JTAG_TDO
*Note: Not support ADC function

9 DVDD3 3V power supply for digital 10, DCDC, Charge pump

10 DCDC_SW Buck dcdc output

11 cp_out charge pump output

12 VDDDEC 1.2V VDD_CORE, digital LDO output
13 DVDD_LDO digital LDO input

14 P14 all functions configurable/AlO<3>
15 P15 all functions configurable/AlO<4>
16 AVDD3 3V power supply for analog 10, bg, rcosc, etc
17 XC1 16M crystal input
18 XC2 16M crystal output
19 P16 all functions configurable/AlO0<5>/32K crystal input
20 P17 all functions configurable/Al0<6>/32k crystal output
21 P18 all functions configurable/ JTAG_TDO
*Note: Not support interrupt function
22 P20 all functions configurable/Al0<9>/Micphone bias output
23 RST_N reset pin
24 RF RF antenna

25 LNA_VDD LNA_VDD
26 TRX_VDD TRX_VDD

27 P23 all functions configurable
*Note: Not support interrupt and ADC function

28 P24 all functions configurable/test._ mode_select[0]
*Note: Not support interrupt and ADC function

29 P25 all functions configurable/test_mode_select[1]
*Note: Not support interrupt and ADC function

30 P31 all functions configurable
*Note: Not support interrupt and ADC function

31 P32 all functions configurable
*Note: Not support interrupt and ADC function

32 P33 all functions configurable

*Note: Not support interrupt and ADC function
1 : 5|HTh8E - cMT4502 QFN32 HEER
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Pin

10

11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

29

P34
POO
PO1
P02
P03
PO4
PO5

P06
™

P09

P10

DVDD3
DCDC_SW
PVSS
cp_out
DVSS
VDDDEC
DVDD_LDO
P11

P12

P13

P14

P15
AVDD3
Xc1

XC2

P16

P17

P18

all functions configurable
*Note: Not support interrupt and ADC function

all functions configurable/ JTAG_TDO
*Note: Not support ADC function

all functions configurable/ JTAG_TDI
*Note: Not support ADC function

all functions configurable/JTAG_TMS
*Note: Not support ADC function

all functions configurable/JTAG_TCK
*Note: Not support ADC function

all functions configurable
*Note: Not support ADC function

all functions configurable
*Note: Not support ADC function

all functions configurable
*Note: Not support ADC function

Test_Mode

all functions configurable
*Note: Not support ADC function

all functions configurable
*Note: Not support ADC function

3V power supply for digital IO, DCDC, Charge pump
Buck dcdc output

Buck dcdc and charge pump power vss

charge pump output

digital vss

1.2V VDD_CORE, digital LDO output

digital LDO input

all functions configurable/AlO0<0>

all functions configurable/AlO<1>

all functions configurable/AlO<2>

all functions configurable/AlO<3>

all functions configurable/AlO<4>

3V power supply for analog 10, bg, rcosc, etc

16M crystal input

16M crystal output

all functions configurable/AlO0<5>/32K crystal input
all functions configurable/AlO<6>/32k crystal output

all functions configurable/AlO<7>/PGA differential positive input

*Note: Not support interrupt function
6/108
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30

31

32
33
34
35

36

37

38

39

40

41

42

43

44

45

46

47

48

3

3.1

P20

P19

RST_N
RF

LNA_VDD
TRX_VDD

P21
P22
P23
P24
P25
P26
P27
P28
P29
P30
P31
P32

P33

all functions configurable/Al0<9>/Micphone bias output
*Note: Not support interrupt function

all functions configurable/Al0<8>/PGA differential negative input

*Note: Not support interrupt function

reset pin
RF antenna
LNA_VDD

TRX_VDD

all functions configurable
*Note: Not support interrupt function and ADC function

all functions configurable
*Note: Not support interrupt function and ADC function

all functions configurable
*Note: Not support interrupt function and ADC function

all functions configurable/test_ mode_select[0]
*Note: Not support interrupt function and ADC function

all functions configurable/test_mode_select[1]
*Note: Not support interrupt function and ADC function

all functions configurable
*Note: Not support interrupt function and ADC function

all functions configurable
*Note: Not support interrupt function and ADC function

all functions configurable
*Note: Not support interrupt function and ADC function

all functions configurable
*Note: Not support interrupt function and ADC function

all functions configurable
*Note: Not support interrupt function and ADC function

all functions configurable
*Note: Not support interrupt function and ADC function

all functions configurable
*Note: Not support interrupt function and ADC function

all functions configurable

*Note: Not support interrupt function and ADC function
# 3: 5l JIhfE - CMT4502 QFN48 H 3T 34

REBRR

CMT4502 HAERESHE 1.

CPU

CMT4502 ¥ & ARM Cortex-M0 CPU, H cPU, RFMFAE/NE RZITH AMBA B & & ER,

ARM®Cortex™-M0 CPU B 16 (VIS EM 32 V¥ E(Thumb-20FR)IheE , AL E SBARIDAE
NERTEHEZRERB, EXANEREE 32 UFTF. 3 AHRAKENBREGL S Plrie4)ss
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o NEIBRBZOLERSIA 48Mhz
m R, SR
B ARMV6M #3%E , Thumb ISA , & ARM ISA
B EEF,LTC™M
B 23532 NMRAR NVIC FRTRE
B REERRR
B RREEERR /R EERE N
B XIEHEIhFE W A WFE
o 4 32 fUBRAERSEM 1 MEYWERSR(WDT)
o HT5ISHMPIILE 120kb ROM
o HMTEFRMHBIFRER 138kb SRAM
o HTHRMEFFRA AHB = APB HiiZix O
o eSS
® AHB i A DAP ROM
® APB M AIEHE BLE PFHIF B
o ZAFBSH #E
o FTEMFEHA

Il}

ERFELEFHEE AP FREHE,

3.2 iR
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0x4000_Fa0D
Or4050_E200
GrgQod D000
SH4000_C000
Dnd 00 8530
D00 A0
J14000_0000
Jxd000_8a0a
Q44008700
Sxd000 8308
40005800
e dQo0 530
OxdO50_4000
SdS00_FA00
Gvdod Acan
QrA0I0_2000
Sx4000 1002

GR4000_0005

P

Reserved

RMG

QDEC

DMIC

125

GPIC

2PN

SFI0

12C1

[2co

UART

IDMLIX

COM

WOT

TIMER

PCR

!
B

CMT4502 Memory Space

OxFFFF_FFFF

40081000
OxE300_5000
OrdODG_anI0

JRd005_D305
G d008_0500

0x4003_6800
SuQQd2 oo

L d0071_0000
|-k

T
-
-

-
Sx4D20_FOZ0

Sxaa0_0o00

!
QrE03T_ :‘-.?GS:I.-
!

/
Ox2057_g000
!

/!
CNEOET_00o0
4

!
20500030
/
!

;  OXIFFF_2505
0xIFFF_Do00
Ox7108_1000
& 1108_0000
Qe 7700 2050
Ox702_ane
aX1000_2000
S VRSO Q500
S 000

Sxd020_0oo0

3 : CMT4502 R9FEfE 2R A

Cihers

FLASH/SPIF
(512K, aliag)

Reserved

ADDCNOICE

AES

MO M
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4025000

Faysoan

AFB1

COM

Ded00Z_ 4000
Sead2_ 3000

WoT

Rd00Z_2600

DMA

TIMER

Swdldz_ 1000

APB2

AFED

P

FCRM

Reserved

SRAN4
(2K

SRAM3
(BI)

SRAMZ
[ELY]

SRAMT
(32K}

SRAND
(32K}

Reserved

SPIF

FLASH
{512K)

Resarved

ROM1
[120K)

ROMOD
(BK)

Reserved

Femap area
[512K)
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3.2.1

ROM

CMT4502 &A 2 4 ROMo

| sz CONTENT

8KB Reserved

ROMO

ROM1

3.2.2

SRAM

Boot ROM for MO.

120KB Protocol stack.

Common peripheral drivers.
2 : ROM Flk

CMT4502 B SRAM 7R 5 NXBR | ENMNXRBBEZHITRIMESENHFBBREESD , BAEX
WG A T FEEFIRBE.

SRAMO 32KB
SRAM1 32KB
SRAM2 64KB
SRAM3 8KB
SRAM4 2KB
5= 3 : SRAM Bl
3.2.3 FLASH
CMT4502 FIF FLASH SEIMIEZ KRR FRMBIEFMHIHEE , FLASH BY KR/ 256KB B¢ 512KB , &
¥ 2 LRiREL
3.24 RHiFibutERs

m Size ( KB) m Physical Address CM4 Alias | MO Remap
0 1 2

ROMO
ROM1
RAMO
RAM1
RAM?2
RAM3
RAM4
FLASH

8
120
32
32
64
8

2
512

MO
MO
MO
MO
MO
MO
MO
MO

1000_0000~1000_1FFF 0x0

1000_2000~1001_FFFF 0x0
1FFF_OO0O~1FFF_7FFF

1FFF_8000~1FFF_FFFF

2000_0000~2000_FFFF 0x0
2001_0000~2001_1FFF

2001_2000~2001_27FF

1100_0000~1107_FFFF 0x0
6000_0000~6007_FFFF
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&4 WiEh AR
3.3 5| S MMITHER
5| SHiE , ROM1 JFEE{t 7 ox0 Hb3E , MO JFM ROM1 FFEAITIEF

Boot

Ooe 1 108_0000
FLASH
(512K)
Q1 100_0000
O 10020000
ROM1
_ {120K)
X AO00 2000
ROMO
(8K)
(o 1000 _ 0000
OxdO08 0000
ROMA1
(120K)
G000 _0000
4 : CMT4502 B| S
3.3.1 /&R

BEGEXNETHFNTLTX , FASHFNELEH AT LUEAREERNRKNT. EEGEXT | &
FRFM FLASH # & #1 %] SRAM , BEENTE SRAM H#1T, XF Mo L EBRME , E+F—1 sRam X
HRAATMER N 0x0 Motk

3.3.2 FLASH #=xX

FLASH X 58 AL TR , EASENELE TR FLASH XK 1T. £ FLASH &K
T , BBEfHTE FLASH 31T, T M0 ALIEBETMS |, FLASH SAJEEHR A 0x0 ik,

3.33 SI1SREIER
ROM FHYE|S MERFHEAREWM TR R, FLASH FHRSBRTEREL , SRS S
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HIEFEBIRG FLASH RBERBEX , I THMWRAIFTR. R FLASH 2B , ROM %I%bu
HEFEUEEERXBIICS , AFBRRITERF ; R FLASH T , 5l S MEREF i
FLASH mi2t& X6

0 PRODUCT_MODE Identify the chip mode

4 CODE_BASE The base address of the code
8 CODE_LEN The length of the code

C BOOT_MODE Identify mirror or FLASH mode

R 5 : Flash AR R ERHI

Peceive Jump to Receive and
Flash RAMRUN | N < Flash
START Enable SPIF | b valid? N from UART > RAMRUN » | Write datato| — write ok? END
or SPI code flash
A J
NORMAL
FLOW
5: SIS RBEFREM
B
3.1 BiR, HHMEA(PCR)
i_wdt rst_n&en Ik
i_sys_srst_n - ] clk_gen_rstn .
i_hresetn i_cpu_lockup &en & rst_expd — cpu_rst0_n —————— Cpu_por_rsin sys_pbus_rstn
& rst sync \ [ core_sys_n Lrst syncy [rst_sync} sys_hbus_rstn
— |SLeyne] & [rst_sync -2 ="
efuse_orl_over i_cpu_srstn——— & cpu_rstLn cpu_hbus_rstn [ &J{rst synck———hbus_dma_rst_n
i_cpu_req_rst—————— & Lrst_syne |—— | & | {rst_sync}—— hbus_aes_rst_n
& {rst_sync hbus_spif_rst_n
rst_sync pbus_timer_rst_n
rs sync timer_rst_n
Mg ISt sync pbus_wdt_rst_n
| L=Hrst sync wdt_rst_n
— i Hrst_sync pbus_uart_rst_n
&prus com_rst_n
pbus spi0_rst_n
E-_rst sync pbus_spil_rst_n
| [ & [-{rst sync}—pbus_i2c0_rst_n
—{ & |Hrst_sync}———pbus_i2c1_rst_n
-.st sync pbus gpio_rst_n
{rst_sync] gpio_rst_n
E. [rst_sync] pbus_iZS_rst_n
i2sr_rst_n
1_75t [rst_sync] pbus_gdec_rst_n
pbus_rng_rst_n
&] hbus_adcc_rst_n
[ &]-{TsT_sync}———pbus_pwm_rst_n
i_wdt_rst_n 1K tn
i — 1 clk_gen_rsf
IIC}S)}lIJS—IgI;:SIE_U B 2 FSLdeXP = & CPU_ISIO_N [rer s cpu_por_rsin  frreyngl Sys_pbus_rstn
@ ‘ [ 2, ICEIERSYSR [rstsync——— sys_hb_us_rstn
; ~ = st sync] pbus_timer_rst_n
dcpusrstn ———— & rst_exp F opU_rStLn o cpu_hbus._rstn ﬂl timer_ rst_n
i_cpu_req_rst ——— d LB SR rst_sync] pbus_wdt_rst_n
El wdt_rst_n
pbus_com_rst_n
(&) hbus_bb_rst_n

bb_rst_n
rf_rst_n

6 : CMT4502 Y ERIR, HHEhMEfREE
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3.2 BREE

CMT4502 WEBBREB RS E

CPU, & ESWE. ABRESE
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AMENREN. RTRERERXNKHIERX 25, EEFEW

-+ 4L

T Be

RS IRIEFT BRI R AREF YRR E 3,

B hREEHIER, REEESITH , FIENINEE

__| Microphone
Bias
—  PAD
— POR
BATT —1.8-3.6v+— aonem | CTRL
@18®— RC32M
28— RC32K
[ @ 3@ XT32K
SRAMO SRAM1 SRAM2 SRAM3 SRAM4
(32K) (32K) (64K) (8K) (2K)
P ® ® ® ® ®
P 20 21 22 23 24
@ 58— LC-LDO =1.2/0.6Vv(setting) J —T T T
DIG- Digital
| e =1. .2vH =1.2v~
6@— DC/DC ~1.35v-@7@®-1.2v LDO 1.2v Core
Charge
$38— pump RF-LDO +1.2v: RF
[ @O @— CMP
| Ana-
10— RTC LDO
I I N
16M TEMP
PGA XTAL PLL RNS ADC SENSOR
7: BRRE

THRFEETRES. EERNXH 3 MK, AP TRERSERVRXLERK,
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| switch [ Normal | Sleep | _oOffi |
1RC32M On Off Off
2RC32K On Optional Off
3XT32K On Optional Off
4bandgap On Off Off
5LC-LDO On on Off
6DC/DC On Off Off
7DIG-LDO On Off Off
8charge pump On Off Off
9CMP On Optional Off
10RTC On Optional Off
20SRAM-32K 1.2v 0.6v 0
21SRAM-32K 1.2v 0.6v 0
22SRAM-64K 1.2v 0.6v 0
23SRAM-8K 1.2v 0.6v 0
24SRAM-2K 1.2v 0.6v 0

£ 6: TERIBFEERNTH FLASH FFX

3.3 EZh¥EThee
33.1 RENERRS
33.1.1 EERE
3.3.1.2 #ITRE

CPU 1T WFI/WFE JFEI# A8 TIRES. MBI TRASFHREEZF , cPU TMNE E)XRA IR 5 FF
I, RERITRERF,. REFRSTF PSS AH, XEREFENBERGRENRER
s,

3.3.1.3 REKERS

WA EE F EREE -
® |0
® RTC
® RESET
® UVLO reset
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3.3.1.4 REXARE
2 F R

® |Os
® RESET
® UVLO reset

3.3.2 RETK®
3.3.2.1 HABTRAEHGRE

CPU 4T WFI/WFE,

3.3.2.2 i AEERRSSHURAFQRE

PM FfFER RS cPU HETA THREEXNER KRR FLASH BX | HIERTEHRRFMEE
AR, CcPU FEEMERHN PM E7F , LESHHEAKRESIXAER. REF , SRHABS
515X , £ RON FHITHAHMREE, ROM RIBFERE/ RV ESI SEXAMERRFER
PATHNEE , BEFTHRRITER.

3.4 i
Reserved 0
Reserved 1
cp_timer_irq 2
cp_wdt_irq 3
bb_irq 4
kscan_irg 5
rtc_irq 6
Reserved 7
Reserved 8
timer_irq 9
wdt_irq 10
uart_irqg 11
i2c0_irq 12
i2cl_irq 13
spi0_irq 14
spil_irq 15
gpio_irq 16
i2s_irq 17
spif_irg 18

15 /108



HOPERF

—32 K-

RTC

dmac_intr 19
dmac_inttc 20
dmac_interr 21
fpidc 22
fpdzc 23
fpioc 24
fpufc 25
fpofc 26
fpixc 27
aes_irq 28
adcc_irq 29
gdec_irq 30
rng_irq 31
®7: FIER
3.5 e B
RC3I2ZM |
r’“—h PM
RC32K 4 .
XT3I2K
-
XT16M DLL | —— PCRM

A @A ER - 16MHz SERIRSS 28 (XT16M) R 32.768kHz MRS B8 (XT32k) , H A 32.768k
mEIRSH 2R T & ARS. B EW RC IR5HI]/E B : 32MHz RC #R5% 23 (RC32M)F 32kHz
RC #R&5% 88 (RC32k) , —FH G A RIE 16MHz RBEIRHI/FITRIME. BHEARTE 32.768kHz RIAFIRSH
2% , RTC fHRHE RC32k RAIRHIRHITAHPUERA, BELT xT16M REIREIRB BTN H
SRR EEIRAS |, RC32M FERN =R, B 5 LA DLL ATEURIE xTieM FHRERNEES

8 : NAEEET
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HYBH4 | 20 32/48/64/96MHzo

CMT4502 V1.1

. clk_1p28m
div2s P St m4_enable | combo
xtalf%fzim G . dfcIk_cpu
rc_32m GATEHCLK cpu_hready
4l 3am 5to1 o_hclk [G |—helk_cpy
diiZ64m mux Wl software_gateiG hclk_dma
diiZ96m p:I.CGM_ G | hclk_aes
helk_sel pm_clk — helk soif
P — Gl clk_spi
div adc_clk ,—\G helk_ad
clk_adcc
320K 160K 80K G e
rng_cl rng_clk_g clk_bus
divie [ o= G |
gated pclk_bus
[ ] timer_¢lk timer_clk_g D‘“" 1 pclk_timer
div4 L G bﬁ . G s
gpio_clk - gpio_clk_g T~ pclk_wdt
s ,—‘G Ik_wd
IV [T2s_clk]mst | | oon i2s_clk_g LG | e
PCRM . 1.41 mux T G pclk_com
i2s_clk_slv L2 ]
- - y? pclk_uart
LS
G pclk_spi0
res2k [~ ] pclk_spil
2tol =
y LG |
xt32k mux y?\ pelk_i2c0
LS
!?\ pclk_i2c1
9]
y?\ pclk_i2s
[
y?‘ pclk_qgdec
LY ]
y? pclk_rng
9]
G pclk_pwm
LY
Gl pclk_gpio
LG |
m0_enable |
=1 ble_by_m4
G ECls _ y_T felk_cpu
helk_cpu
hclk_bus
- _ hclk_bb
gate& pclk_bus
div y?\ pclk_timer
LS9 ]
y? pclk_wdt
Ik_wdt
[c] CIKEW)
LG |
G pclk_com
2]
G pclk_ks
L]
i_rf_clk ,? rf_clk
i_bb_clk ,—‘\?‘ bb_clk
[

9 : FHEIE

3.6 IOMUX

IOMUX 12t T —Fp R5EM 1/0 BLE , BN K ZSEINEE %0935 O &R 0] LAED B H 5T EME Y32
/oftm (EEREELR ) £, XLHAEERTIE 12C0-1, 12S. UART, PWMO0-5, SPI0-1, IE
RIFWBERE, AM , N TEHMABERRPINE , B0 10s MEESARREEN , XETH
SMZBIE ITAG, analog_ios, GPIOs FMZR4AFIHH .
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11 £ IoMUX B2 R,

APB bus
—> CFG reg = K——>  GPIO
MUX
TOMUX
P00~P34
< > — <P
peripherals

10 : IOMUX BB E&1E

M P00 E| P07 , BM P09 E| P34 , HE 34 NATELEMALS. P08 #ARic N A FIIREXE T™M
SIHl, TRERT ALUEN IOMUX BRETEISNEIRE R 10s BREY, X LEHNEEIRTIE 12C0-1, 125,
UART. PWM 0-5, SPI0-1, IEXf##EER. 1.28MHz BT8P dmic_outo

Signa Name o ruumux

iicO_scl B 0
iic0_sda B 1
iicl_scl B 2
iicl_sda B 3
i2s_sck B 4
i2s_ws B 5
i2s_sdoO (0] 6
i2s_sdol 0 35
i2s_sdo2 (0] 36
i2s_sdo3 0 37
i2s_sdio | 7
i2s_sdil | 38
i2s_sdi2 | 39
i2s_sdi3 | 40
uart_tx 0] 8
uart_rx | 9
pwmO 0] 10
pwm1l 0] 11
pwm2 () 12
pwm3 0] 13
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pwmé4
pwm5
spi_0_sck
spi_0_ssn
spi_0_tx
spi_0_rx
spi_1_sck
spi_1_ssn
spi_1 tx
spi_1_rx
chax
chbx
chix

chay
chby
chiy
chaz
chbz
chiz
clk_1p28m

adcc_dmic_out

O ®®~ O ®®OOo

—_— o ] = ] = = = —

- O

5 8 : X 1omux B RISNE 10s

14
15
16
17
18
19
20
21
22
23
24
25
26
27

28
29
30
31
32

33
34

CMT4502 V1.1

S—FHE, BE-ERHKRARNINE , XE 10s MELEENYEM QX NET , FeEEAEN]
GPIO M., HEelIH

HYThRE. XLEREFRAENINREIE
BRE, B 10s FRIE T RSB M IR AR QL ( BUIAE A JTAG )

: JTAG, &#L1/0s ( ADCHIA ) .

G a3z | | | | Name |

O 00 NO UL B WN -

[ Sy oy
o U WN RO

L <L < <

< <

<

GPIO_P0O
GPIO_PO1
GPIO_P02
GPIO_P03
GPIO_P04
GPIO_PO5
GPIO_P06
GPIO_P07
TEST_MODE
GPIO_P09
GPIO_P10
GPIO_P11
GPIO_P12
GPIO_P13
GPIO_P14
GPIO_P15
GPIO_P16

jtag_dout

jtag_din

jtag_tm

jtag_clk
GPIO
GPIO
GPIO
GPIO

GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
GPIO
XTALI(ANA)

19/108

GPIO
GPIO
GPIO
GPIO

GPIO

analog_io[0]
analog_io[1]
analog_io[2]
analog_io[3]
analog_io[4]

mk_in[0]
mk_out[0]
mk_in[1]
mk_out[1]
mk_out[9]
mk_in[10]
mk_out[10]
mk_in[11]

mk_out[4]
mk_in[4]
mk_out[11]
mk_in[12]
mk_out[12]
mk_out[2]
mk_in[2]
mk_out[16]
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17 i GPIO_P17  XTALO(ANA) GPIO mk_out[17]
18 \' GPIO_P18 GPIO analog_io[7] mk_in[5]
19 GPIO_P19 GPIO analog_io[8] mk_in[13]
20 ' GPIO_P20 GPIO analog_io[9]  mk_out[5]
21 GPIO_P21 GPIO mk_out[13]
22 GPIO_P22 GPIO mk_in[14]
23 v GPIO_P23 GPIO mk_in[6]
24 v GPIO_P24 GPIO mk_out[3]
25 v GPIO_P25 GPIO mk_in[3]
26 GPIO_P26 GPIO mk_out[14]
27 GPIO_P27 GPIO mk_in[9]
28 GPIO_P28 GPIO mk_out[8]
29 GPIO_P29 GPIO mk_in[15]
30 GPIO_P30 GPIO mk_out[15]
31 v GPIO_P31 spi_t_ssn GPIO mk_out[7]
32 \' GPIO_P32 spi_t_rx GPIO mk_in[7]
33 v GPIO_P33 spi_t_tx GPIO mk_out[6]
34 \' GPIO_P34 spi_t_sck GPIO mk_in[8]

F= 9 : @il iomux BREEY A TRk F IR A9 S 10s

ERA  F-FRHEEIERE OMUX EE , )& B3 AEREL 10, GPI0<0:3>, keyscan &L AL
BE , BRINRAS T 10 BREY, ELERT | JITAG F6EA pin<0:3>,

L B AR 10s BY | <11:15> , <18:20>#0 B BN E DI EBIERL 105, BAWES ,
analog_i0<0:4><9>3E3EF| ADC #i A , analog_io<7,8>1E#£ %] PGA i A,

EITAG BT |, JITAG MR E X A B IE 5 B S AR ET B P00 ; JTAG =48 =X A9 B3 5 A 7 BR 5 2
PO1 ; JTAG izt A8 =X AY 48 =X 32 o A AR SY 2 P02 ; JTAG st 48 =X A9 B 4 iy A AR 54 2 PO3,

3.6.1 HERIME
FAH IoMUX TP 10 BHHEKXEE WM TR

Base address: 4000_3800

OFFSET  TYPE RESET NAME | DESCRIPTION
o0 Jramalg | |

[31:10] RW  22'hO reserved

[9:0] RW  10'h60 r_analog_io_en Analog 10 enable

(Ooxe  [fulLmux0 |registerdescripton
[31:0] RW  32'hO r func_io_en[31:0] full mux enable. [8] must set to O

full_mux1

20/ 108



HOPERF

reserved

CMT4502 V1.1

r_func_io_en[34:32] full mux enable

(oaa | gpio_papb

reserved

r_gpio_pb_16_en
r_gpio_pb_15_en
r_gpio_pb_14 _en
r_gpio_pb_13_en

reserved

r_gpio_pa_03_en
r_gpio_pa_02_en
r_gpio_pa_01 en
r_gpio_pa_00_en

reserved
r_func_io03_sel
reserved
r_func_io02_sel
reserved
r_func_io01_sel
reserved
r_func_io00_sel

gpio_16 enable
gpio_15 enable
gpio_14 enable
gpio_13 enable

gpio_03 enable
gpio_02 enable

gpio_01 enable
gpio_00 enable

register description

pad 3 full mux function select
pad 2 full mux function select
pad 1 full mux function select

pad O full mux function select

lodc  funciol | register description

reserved
r_func_io07_sel
reserved
r_func_io06_sel
reserved
r_func_io05_sel
reserved
r_func_io04_sel

pad 7 full mux function select
pad 6 full mux function select
pad 5 full mux function select

pad 4 full mux function select

(020 |funcio2 | registerdescription

reserved
r_func_ioll_sel
reserved
r_func_iol0_sel
reserved
r_func_io09_sel
reserved
r_func_io08_sel

pad 11 full mux function select
pad 10 full mux function select
pad 9 full mux function select

pad 8 full mux function select. not used. can delete

(024  funcio3 | register description

[31:3] RW  29'h0
[2:0] RW  3'h0
[31:17] RW  15'h0
[16] RW  1'h0
[15] RW  1'h0
[14] RW  1'h0
[13] RW  1'h0
[12:4] RW  9'h0
3] RW  1'h0
2] RW  1'h0
[1] RW  1'h0
[0] RW  1'h0
_
[31:30] 2'h0
[29:24] RW 6'h0
[23:22] RW  2'hO0
[21:16] RW  6'hO
[15:14] RW  2'hO0
[13:8] RW  6'h0
[7:6] RW  2'h0
[5:0] RW  6'h0
[31:30] RW  2'hO0
[29:24] RW  6'hO
[23:22] RW  2'hO0
[21:16] RW  6'hO
[15:14] RW  2'hO
[13:8] RW  6'hO
[7:6] RW  2'h0
[5:0] RW  6'h0
[31:30] RW  2'hO0
[29:24] RW  6'hO
[23:22] RW  2'hO0
[21:16] RW  6'hO
[15:14] RW  2'hO0
[13:8] RW  6'h0
[7:6] RW  2'h0
[5:0] RW  6'h0
[31:30] RW  2'hO0
[29:24] RW  6'hO0
[23:222] RW  2'hO0
[21:16] RW  6'hO
[15:14] RW  2'hO

reserved
r_func_iol5_sel
reserved
r_func_iol4_sel
reserved

pad 15 full mux function select

pad 14 full mux function select
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r_func_iol3_sel
reserved
r_func_iol2_sel

CMT4502 V1.1

pad 13 full mux function select

pad 12 full mux function select

028 |funciod | register description

reserved
r_func_iol19_sel
reserved
r_func_iol8 sel
reserved
r_func_iol7_sel
reserved
r_func_iol6_sel

pad 19 full mux function select
pad 18 full mux function select
pad 17 full mux function select

pad 16 full mux function select

(o2c  funcio5 | register description

reserved
r_func_io23_sel
reserved
r_func_io22_sel
reserved
r_func_io21_sel
reserved
r_func_io20_sel

pad 23 full mux function select
pad 22 full mux function select
pad 21 full mux function select

pad 20 full mux function select

030 |funcio6 | registerdescription

reserved
r_func_io27sel
reserved
r_func_io26_sel
reserved
r_func_io25_sel
reserved
r_func_io24_sel

pad 27 full mux function select

pad 26 full mux function select

pad 25 full mux function select

pad 24 full mux function select

034 funcio7 | register description

reserved
r_func_io31sel
reserved
r_func_io30_sel
reserved
r_func_io29_sel
reserved
r_func_io28_sel

pad 31 full mux function select
pad 30 full mux function select
pad 29 full mux function select

pad 28 full mux function select

038 funcio8 | register description

[13:8] RW 6'h0
[7:6) RW  2'h0
[5:0] RW  6'h0
[31:30] RW  2'h0
[29:24] RW  6'h0
[23:22] RW  2'h0
[21:16] RW  6'h0
[15:14] RW  2'hO
[13:8] RW 6'h0
[7:6) RW  2'h0
[5:0] RW  6'h0
[31:30] RW  2'h0
[29:24] RW  6'h0
[23:22] RW  2'hO
[21:16] RW  6'h0
[15:14] RW  2'hO
[13:8] RW 6'h0
[7:6) RW  2'h0
[5:0] RW  6'h0
[31:30] RW  2'h0
[29:24] RW  6'h0
[23:22] RW  2'h0
[21:16] RW  6'h0
[15:14] RW  2'hO
[13:8] RW 6'h0
[7:6) RW  2'h0
[5:0] RW  6'h0
[31:30] RW  2'h0
[29:24] RW  6'h0
[23:22] RW  2'h0
[21:16] RW  6'h0
[15:14] RW  2'hO
[13:8] RW 6'h0
[7:6) RW  2'h0
[5:0] RW  6'h0
[31:22] RW  10'h0
[21:16] RW  6'h0
[15:14] RW  2'hO
[13:8] RW 6'h0
[7:6) RW  2'h0
[5:0] RW  6'h0

reserved
r_func_io34_sel
reserved
r_func_io33_sel
reserved
r_func_io32_sel

pad 34 full mux function select
pad 33 full mux function select

pad 32 full mux function select
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register description

[31:16] RW  16'h0 reserved
[15:0] RW  16'h0 r_kscan_in_en key scan in enable
[0x50 | keyscanouten |registerdescripton |
[31:18] RW  14'h0 reserved
[17:0] RW  18'h0 r_kscan_out_en key scan out enable
& 10 : IoMUX Efft R

3.6.2 HEHRIMK
Y 10 BARXERM TR,

Base address: 4000_F000

[31:30] RW 2'd0
pull up/down control of pin 09
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 09
[27] RW 1'b0 0: active POSEDGE
1: active NEGEDGE
P08 is used for test mode config
pin
pull up/down control of pin 07
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 07
[21] RW 1'b0 0: active POSEDGE
1: active NEGEDGE
pull up/down control of pin 06
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 06
[18] RW 1'b0 0: active POSEDGE
1: active NEGEDGE
pull up/down control of pin 05
00: floating, no pull up and pull
down
01: weak pull up

[29: 28] RW 2'b0

[26: 24] RW 3'b110

[23:22] RW 2'b0

[20:19] RW 2'b0

[17 : 16] RW 2'b0
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10: strong pull up

11: pull down

wake up polarity select of pin 05
[15] RW 1'b0 0: active POSEDGE
1: active NEGEDGE
pull up/down control of pin 04
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 04
[12] RW 1'b0 0: active POSEDGE
1: active NEGEDGE
pull up/down control of pin 03
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 03
[9] RW 1'b0 0: active POSEDGE
1: active NEGEDGE
pull up/down control of pin 02
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 02
[6] RW 1'b0 0: active POSEDGE
1: active NEGEDGE
pull up/down control of pin 01
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 01
[3] RW 1'b0 0: active POSEDGE
1: active NEGEDGE
pull up/down control of pin 00
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down

[14 : 13] RW 2'b0

[11:10] RW 2'b11

[8: 7] RW 2'b0

[5: 4] RW 2'b0

[2: 1] RW 2'b0
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wake up polarity select of pin 00

[0] RW 1'b0 0: active POSEDGE
1: active NEGEDGE

[31:30] RW 2'd0
pull up/down control of pin 19
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 19
[27] RW 1'b0 0: active POSEDGE
1: active NEGEDGE
pull up/down control of pin 18
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 18
[24] RW 1'b0 0: active POSEDGE
1: active NEGEDGE
pull up/down control of pin 17
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 17
[21] RW 1'b0 0: active POSEDGE
1: active NEGEDGE
pull up/down control of pin 16
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 16
[18] RW 1'b0 0: active POSEDGE
1: active NEGEDGE
pull up/down control of pin 15
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down

[29: 28] RW 2'b0

[26: 25] RW 2'b0

[23:22] RW 2'b0

[20:19] RW 2'b0

[17 : 16] RW 2'b0
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wake up polarity select of pin 15

[15] RW 1'b0 0: active POSEDGE

1: active NEGEDGE

pull up/down control of pin 14
00: floating, no pull up and pull
down

01: weak pull up

10: strong pull up

11: pull down

wake up polarity select of pin 14
[12] RW 1'b0 0: active POSEDGE

1: active NEGEDGE

pull up/down control of pin 13
00: floating, no pull up and pull
down

01: weak pull up

10: strong pull up

11: pull down

wake up polarity select of pin 13
[9] RW 1'b0 0: active POSEDGE

1: active NEGEDGE

pull up/down control of pin 12
00: floating, no pull up and pull
down

01: weak pull up

10: strong pull up

11: pull down

wake up polarity select of pin 12
[6] RW 1'b0 0: active POSEDGE

1: active NEGEDGE

pull up/down control of pin 11
00: floating, no pull up and pull
down

01: weak pull up

10: strong pull up

11: pull down

wake up polarity select of pin 11
[3] RW 1'b0 0: active POSEDGE

1: active NEGEDGE

pull up/down control of pin 10
00: floating, no pull up and pull
down

01: weak pull up

10: strong pull up

11: pull down

wake up polarity select of pin 10
0: active POSEDGE

[14 :13] RW 2'b0

[11:10] RW 2'b0

[8:7] RW 2'b0

[5: 4] RW 2'b0

[2: 1] RW 2'b0

[0] RW 1'b0
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w00 loawz__________

[31:30]

[29: 28]

[27]

[26: 25]

(24]

[23:22]

[21]

[20:19]

(18]

[17 : 16]

[15]

RW

RW

RW

RW

RW

RW

RW

RW

RW

RW

RW

1: active NEGEDGE

2'd0
pull up/down control of pin 29
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 29
1'b0 0: active POSEDGE
1: active NEGEDGE
pull up/down control of pin 28
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 28
1'b0 0: active POSEDGE
1: active NEGEDGE
pull up/down control of pin 27
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 27
1'b0 0: active POSEDGE
1: active NEGEDGE
pull up/down control of pin 26
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 26
1'b0 0: active POSEDGE
1: active NEGEDGE
pull up/down control of pin 25
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 25
0: active POSEDGE

2'b0

2'b0

2'b0

2'b0

2'b11

1'b0
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1: active NEGEDGE
pull up/down control of pin 24
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 24
[12] RW 1'b0 0: active POSEDGE
1: active NEGEDGE
pull up/down control of pin 23
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 23
[9] RW 1'b0 0: active POSEDGE
1: active NEGEDGE
pull up/down control of pin 22
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 22
[6] RW 1'b0 0: active POSEDGE
1: active NEGEDGE
pull up/down control of pin 21
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 21
[3] RW 1'b0 0: active POSEDGE
1: active NEGEDGE
pull up/down control of pin 20
00: floating, no pull up and pull
down
01: weak pull up
10: strong pull up
11: pull down
wake up polarity select of pin 20
[0] RW 1'b0 0: active POSEDGE

1: active NEGEDGE

11 : Y2 0 BFERE
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3.7 GPIO

EHH 1/0s B —FhA] ARG EIMEE /0 HBI A #HTHRENAERE. Z eGP0 HERN KO,
He | w0 ARE 18 U@ 4T , #1 GPIO_PORTA[17:0] ; ¥ O B i®&HF 17 UM [@1T , &
PIO_PORTB[16:0]. HFF B GPIOs 45 ART , 20 E3XHY IoMUxX R AR |, BRIAIRE Poo &
P17 EEFIHO A ; P18 E P34 EEFIKO B,

BEEEmARBEAGE , FIENKO A MO B 5IHEATUEENNEHEITED , AN
BIETUMNFEFRENHBEAFTFHR. Fﬁﬁﬂ’g\*“tl A MmO B 5I)ER T A THREE , ERE 18
w0 ARSIMT AT hirReE. R BRA A I EROZIEE.

B REEAREIRINRESHEN , 84 crio 5IMER AT SLBEE AVDD33 HIHIRTS.

EZFMEER |, iBESH software SDK XA XK A Y “CMTA5xx GPIO B A 15 BR” ST #4,

Default Default

GPIO_P0O v jtag_dout v v
1 GPIO_PO1 v jtag_din IN v v
2 GPIO_P02 v jtag_tm IN v v
3 GPIO_PO03 v jtag_clk IN v \'
4 GPIO_P0o4 GPIO IN v v
5 GPIO_PO05 GPIO IN \' \'
6  GPIO_PO6 GPIO IN v v
7 GPIO_PO7 GPIO IN v v
8 TEST_MODE Vv
9 GPIO_P09 v GPIO IN v v
10 GPIO_P10 v GPIO IN v v
11 GPIO_P11 GPIO IN ' ' ADC_CHIN_P11
12 GPIO_P12 GPIO IN v v ADC_CH1P_P12
13  GPIO_P13 GPIO IN v v ADC_CH2N_P13
14 GPIO_P14 v GPIO IN v v ADC_CH2P_P14
15 GPIO_P15 v GPIO IN v v ADC_CH3N_P15
16 GPIO_P16 v XTALI(ANA) ANA v v
17 GPIO_P17 Vv XTALO(ANA) ANA v v
18 GPIO_P18 v GPIO IN v
19 GPIO_P19 GPIO IN v
20 GPIO_P20 v GPIO IN v ADC_CH3P_P20
21 GPIO_P21 GPIO IN v
22 GPIO_P22 GPIO IN v
23  GPIO_P23 v GPIO IN v
24 GPIO_P24 v GPIO IN v
25 GPIO_P25 v GPIO IN v
26 GPIO_P26 GPIO IN v
27 GPIO_P27 GPIO IN v
28 GPIO_P28 GPIO IN v
29 GPIO_P29 GPIO IN v
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30 GPIO_P30 GPIO IN v
31 GPIO_P31 ' phyplus_spi_t_ssn IN v
32 GPIO_P32 V phyplus_spi_t_rx IN v
33 GPIO_P33 ' phyplus_spi_t_tx ouTt v
34 GPIO_P34 V phyplus_spi_t_sck IN v

% 12 1 CMT45xx GPIO 57388

3.7.1 HES:EME
GPIOs tHHREE WM Ao

Base address: 0x4000_8000

OFFSET TYPE RESET |NAME | DESCRIPTION
o0 Jgpioswportadr [ |

[31:18] RO 14'b0 Reserved Reserved
[17:0] RW 18'b0 Por‘E A Data Yalues written to this register are output on the I/O
Register signals for Port A
lox04  |gposwportaddr | |
[31:18] RO 14'b0 Reserved Reserved
Values written to this register independently control
(17:0] RW 18'b0 P(_)rt A. Data ' the direction of the corresponding data bit in Port A
Direction Register 1'b0: Input
1'b1: Output
08 lgpioswpormed |
[31:1] RO 31'b0 Reserved Reserved

The data and control source for a signal can come
from either software or hardware

1'b0: Software mode

1'b1: Hardware mode

T

[0] RW 1'b0 Port A Data Source

[31:15] RO 15'b0 Reserved Reserved
(16:0] RW 17'b0 Por'f B Data Yalues written to this register are output on the I/O
Register signals for Port B
0x10 gpio_swportb_ddr
[31:15] RO 15'b0 Reserved Reserved
Values written to this register independently control
[16:0] - 1760 P<.)rt B.Data . the direction of the corresponding data bit in Port B
Direction Register 1'b0: Input
1'b1: Output
loxta lgpioswporbed | |
[31:1] RO 31'b0 Reserved Reserved

The data and control source for a signal can come
from either software or hardware

1'b0: Software mode

1'b1: Hardware mode

o0 lgpionten | |
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[31:18] RO 14'b0 Reserved Reserved
Allows each bit of Port A to be configured for
interrupts

[17:0] RW 18'b0 Interrupt enable P

1'b0: Configure Port A bit as normal GPIO signal
1'b1: Configure Port A bit as interrupt
(o34 lpiojmmask |
[31:18] RO 14'b0 Reserved Reserved
Controls whether an interrupt on Port A can create
an interrupt for the interrupt controller by not
[17:0] RW 18'b0 Interrupt mask masking it
1'b0: Interrupt bits are unmasked
1'b1: Mask interrupt

(038 gpiodnttypelevel | |

[31:18] RO 14'b0 Reserved Reserved
Controls the type of interrupt that can occur on Port
A

[17:0] RW 18'b0 Interrupt level

1'b0: Level-sensitive

1'b1: Edge-sensitive

o3 |gpiodntpolarity | |
[31:18] RO 14'b0 Reserved Reserved

Controls the polarity of edge or level sensitivity that

can occur on input of Port A

1'b0: Active-low or falling-edge

1'b1: Active-high or rising-edge

[17:0] RW 18'b0 Interrupt polarity

[31:18] RO 14'b0 Reserved Reserved
[17:0] RO 18'b0 Interrupt status Interrupt status of Port A
lonaa lgpiorawnstatus |
[31:18] RO 14'b0 Reserved Reserved
[17:0] RO 18'b0 Raw interrupt Raw interrupt of status of Port A

status
‘a8 lgpiodebounce |
[31:18] RO 14'b0 Reserved Reserved
Controls whether an external signal that is the source
of an interrupt needs to be debounced to remove
[17:0] RW 18'b0 Debounce enable any spurious glitches
1'b0: No debounce
1'b1: Enable debounce

o4c __ |gpioportaeci | |

[31:18] RO 14'b0 Reserved Reserved
Controls the clearing of edge type interrupts from
. Port A
[17:0] WO 18'b0 Clear interrupt

1'b0: No interrupt clear
1'b1: Clear interrupt

o0 |gpioextporta | |

[31:18] RO 14'b0 Reserved Reserved
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[17:0] RO 18'b0 External Port A

When Port A is configured as Input, then reading this
location reads the values on the signal. When the
data direction of Port A is set as Output, reading this
location reads the data register for Port A
054  Jgpioextportb [
[31:17] RO 15'b0 Reserved Reserved
When Port B is configured as Input, then reading this
location reads the values on the signal. When the
[16:0] RO 17'b0 External Port B data direction of Port B is set as Output, reading this
location reads the data register for Port B

(060 ______ lgpiolssyc | |

[31:1] RO 31'b0 Reserved Reserved
Writing a 1 to this register results in all level-sensitive
izati interrupts being synchronized to pclk_intr
0] RW 1'b0 Synchronization ' p g y ' p _
level 1'b0: No synchronization to pclk_intr

1'b1: Synchronize to pclk_intr
(064  |gpioidcode | |
[31:16] RO 16'b0 Reserved Reserved

[15:0] RO 16'60 GPIO ID code Thisis a user—speuﬂgd .code't!wat _a system can read.
It can be used for chip identification, and so on

(o6 |gpioveridcode | |

[31:0] RO 32'b0 GPIO Component ASCIl value for each number in the version

Version
s  lgioconfigregt | |
[31:21] RO 11'b0 Reserved Reserved
ENCODED_ID_WID The value of this register is equal to

[20:16) RO SBOX0F -y, GPIO_ID_WIDTH-1

The value of this register is derived from the GPIO_ID
configuration parameter

1'b0: Exclude

1'b1: Include

The value of this register is derived from the
GPIO_ADD_ENCODED_PARAMS configuration
parameter

1'b0: False

1'b1: True

The value of this register is derived from the
GPIO_DEBOUNCE configuration parameter
1'b0: Exclude

1'b1: Include

The value of this register is derived from the
GPIO_PORTA_INTR configuration parameter
1'b0: Exclude

1'b1: Include

[11] RO 1'b0 Reserved Reserved

[10] RO 1'b0 Reserved Reserved

[15] RO 1'b0 GPIO_ID

ADD_ENCODED_PA

[14] RO 1'b0 RAMS

[13] RO 1'b0 DEBOUNCE

[12] RO 1'b0 PORTA_INTR
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[9] RO  1'b0 HW_PORTB

[8] RO 1'b0 HW_PORTA

[7] RO 1'b0 Reserved

[6] RO 1'b0 Reserved

(5] - 1ho EORTB_SINGLE_CT
(4] RO 1'b0 EORTA_SINGLE_CT
[3:2] RO 2'b0x2 NUM_PORTS

[1:0] RO 2'b0x2 APB_DATA_WIDTH

CMT4502 V1.1

The value of this register is derived from the
GPIO_HW_PORTB configuration parameter

1'b0: Exclude

1'b1: Include

The value of this register is derived from the
GPIO_HW_PORTA configuration parameter

1'b0: Exclude

1'b1: Include

Reserved

Reserved

The value of this register is derived from the
GPIO_PORTB_SINGLE_CTL configuration parameter
1'b0: False

1'b1: True

The value of this register is derived from the
GPIO_PORTA_SINGLE_CTL configuration parameter
1'b0: False

1'b1: True

The value of this register is derived from the
GPIO_NUM_PORT configuration parameter

2'b00 1

2'b01 2

2'b103

2'bl11 4

The value of this register is derived from the
GPIO_APB_DATA_WIDTH configuration parameter
2'b00 8 bits

2'b01 16 bits

2'b10 32 bits

2'b11 Reserved

e

[31:10] RO 22'b0 Reserved

, ENCODED_ID_PWI
[9:5] RO 5'b0x0f DTH_B

, ENCODED_ID_PWI
[4:0] RO 5'b0x11 DTH_A

Reserved

The value of this register is equal to
GPIO_PWIDTH_B-1

The value of this register is equal to
GPIO_PWIDTH_A-1

3 13 : GPIOs &
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4 SRR

4.1 2.4GHz T&EF
2.4 GHz BT3IABS 2 I F £ 3K ISM 2.4 & 2.4835 GHz SRERMIElL 2 FF ., L FFIEX M EE
(9 53 40 45 ¥ (5 HLAE B 12 P & B ST o (R BEFE (BLE) MY 1B R TSR MR B 1R 1E,
o BEAFHIKX
B BEAAEESHTEKRRMN FSK ( ATEREEFIER )
B EIFRZASH 0QPSK
B TABERH
B fZHIIERE : 125kbps/250kbps/500kbps/1Mbps/2Mbps
# HHThZLE 5 -20dBm E+10dBm K A REB A FH , 3dB Fit
RSSI ZhEE ( 1dB 2R |, +2dB KBE )

BEWERRHBE

B -103dBm@125Kbps GFSK
B -98dBm@500Kbps GFSK
B  -97dBm@1Mbps BLE

B -94dBm@2Mbps BLE

BRARXF L ERR
AR LA FIBY SR FX FRAC-N & X 8%

4.2 B8/ it BiER

LA AT AR AN — A 24 (U RS RS | A BACEEE M NvIC BIThEE. Bt , ¥ EH NvIC ThEE
W

® 24 U RERTHH

o FMAMAIEESLAERRENMFPUIERE

® FEZFEEEZM ARMV7-M ARM

BEBANME@EEIRITZH , LR RAZEHFERE L TN DW_apb_timero 3 AR
RFLL AMHz IR FRIZ 1T,

4.2.1 HBEREMRR
AENEXERN TR , BR—HeERmE.

Base address: Timer setA: 4000_1000, timer_setB: 4002_1000

OFFSET TYPE RESET[NAME | DESCRIPTION

000 | TimerlloadCount |
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[31:24] RO 8'b0 Reserved Reserved
[23:0] RW  24'b0 Timerl Load Count Register  Value to be loaded into Timerl

TimerlCurrentValue |

[31:24] RO 8'b0 Reserved Reserved
23:0] RO 24 ImerlCurrentValue Current Value of Timerl
Register
(008 |TimeriControlReg | |
[31:3] RO 29'b0 Reserved Reserved
Timer interrupt mask for Timerl
[2] RW  1'b0 Timer Interrupt Mask 1'b0: not masked
1'b1: masked
Timer mode for Timerl
[1] RW  1'b0 Timer Mode 1'b0: free-running mode

1'b1: user-defined count mode
Timer enable bit for Timerl

[0] RW  1'b0 Timer Enable 1'b0: disable
1'b1: enable
0x0c  [TimeneO! | |
[31:1] RO 31'b0 Reserved Reserved
, Timerl End of-Interrupt Reading from this register returns all zeroes (0)
[0] RO 1'b0 ) . .
Register and clears the interrupt from Timer1
lox10  [TimerlitStatus | |
[31:1] RO 31'b0 Reserved Reserved
[0] RO 1'b0 T|mfar1 Interrupt Status Contains the interrupt status for Timerl
Register
loxta | Tmerdloadcount | |
[31:24] RO 8'b0 Reserved Reserved

[23:0] RW  24'b0 Timer2 Load Count Register  Value to be loaded into Timer2

TmeraCurrentvalve | |

[31:24] RO 8'b0 Reserved Reserved
[23:0] RO 24'b0 T|mfer2 Current Value Current Value of TimerN
Register
loxtc | TmerzcomrolReg | |
[31:3] RO 29'b0 Reserved Reserved
Timer interrupt mask for Timer2
[2] RW  1'b0 Timer Interrupt Mask 1'b0: not masked
1'b1: masked
Timer mode for Timer2
[2] RW  1'b0 Timer Mode 1'b0: free-running mode
1'b1: user-defined count mode
Timer enable bit for Timer2
[0] RW  1'b0 Timer Enable 1'b0: disable
1'b1: enable
20 lmmeéol
[31:1] RO 31'b0 Reserved Reserved
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0] RO 1'b0 Timer2 End of-Interrupt Reading from this register returns all zeroes (0)
Register and clears the interrupt from Timer2
(0x24  [Timer2ntStatws | |
[31:1] RO 31'b0 Reserved Reserved
[0] RO 1'b0 T|mfer2 Interrupt Status Contains the interrupt status for Timer2
Register
(0x28  |Timer3loadCount | |
[31:24] RO 8'b0 Reserved Reserved

[23:0] RW  24'b0 Timer3 Load Count Register  Value to be loaded into Timer3

lo2c | Tmeracumentvave |

[31:24] RO 8'b0 Reserved Reserved
(23:0] RO 24'bo Imer3CurrentValue Current Value of TimerN
Register
‘o0 | TmeraControReg | |
[31:3] RO 29'b0 Reserved Reserved
Timer interrupt mask for Timer3
[2] RW  1'b0 Timer Interrupt Mask 1'b0: not masked
1'b1: masked
Timer mode for Timer3
[2] RW  1'b0 Timer Mode 1'b0: free-running mode

1'b1: user-defined count mode
Timer enable bit for Timer3

[0] RW  1'b0 Timer Enable 1'b0: disable
1'b1: enable
(oa4  Tmeeol |
[31:1] RO 31'b0 Reserved Reserved
. Timer3 End of-Interrupt Reading from this register returns all zeroes (0)
[0] RO 1'b0 . ) .
Register and clears the interrupt from Timer3
038 [Timer3ntStats | |
[31:1] RO 31'b0 Reserved Reserved
[0] RO 1'b0 Tlm.er3 Interrupt Status Contains the interrupt status for Timer3
Register
| 0x3c  [TimerdloadCount | |
[31:24] RO 8'b0 Reserved Reserved

[23:0] RW  24'b0 Timer4d Load Count Register  Value to be loaded into Timer4

TimerdCurrentValue |

[31:24] RO 8'b0 Reserved Reserved
(23:0] RO 24 |Imerd CurrentValue Current Value of Timer4
Register
(0x44  |TimerdControlReg | |
[31:3] RO 29'b0 Reserved Reserved
Timer interrupt mask for Timer4
[2] RW  1'b0 Timer Interrupt Mask 1'b0: not masked
1'b1: masked
[1] RW  1'b0 Timer Mode Timer mode for Timer4
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1'b0: free-running mode
1'b1: user-defined count mode
Timer enable bit for Timer4

[0] RW 1'b0 Timer Enable 1'b0: disable
1'b1: enable
‘o@s  |mmeol |
[31:1] RO 31'b0 Reserved Reserved
0] RO 1'b0 Timer4 End of-Interrupt Reading from this register returns all zeroes (0)
Register and clears the interrupt from Timer4
Oxdc  [TimerdintStatus | |
[31:1] RO 31'b0 Reserved Reserved
[0] RO 1'b0 Tlm?m Interrupt Status Contains the interrupt status for Timer4
Register
00 [TimersintStatws | |
[31:4] RO 28'b0 Reserved Reserved
Contains the interrupt status of all timers in the
component
[3:0] RO 4'b0 Timfars Interrupt Status 0: either timer_intr or timer_intr_n is not active
Register after masking
1: either timer_intr or timer_intr_n is active after
masking
Oxa4  [TimestO | |
[31:4] RO 28'b0 Reserved Reserved
3:0] RO 4'b0 Timfars End of-Interrupt Reading this'reg'ister returns all zeroes (0) and
Register clears all active interrupts
(o8 | Tmersawimestates |
[31:4] RO 28'b0 Reserved Reserved

The register contains the unmasked interrupt
status of all timers in the component
Timers Raw Interrupt Status  O: either timer_intr or timer_intr_n is not active
Register prior to masking
1: either timer_intr or timer_intr_n is active prior
to masking

o | TimersRawimstates ||

[31:0] RO G T CemEe i Ve Current revision number of the DW_apb_timers
component

5% 14 : iINEREMER

[3:0] RO 4'b0

4.3 EX N e
SRR ITERER (RTC ) &R T —NE AW RRE #RIETHFEERBR. RTCHBE — 24 LiHEK
g2, — M2 fz/XFERR. —MER/ERFESEMN—MEIFE. TITETHY RTOS £ RKER.

4.3.1 FiE&REMRK
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RTC X EE WM T Ro

Base address: 4000_F000
o024 gt

[31:24] RW 8'h0

Counter overflow event enable.
[23] RW 1'b0 1'b0: disable

1'b1: enable

Comparator 2 event enable.
[22] RW 1'b0 1'b0: disable

1'b1: enable

Comparator 1 event enable.
[21] RW 1'b0 1'b0: disable

1'b1: enable

Comparator 0 event enable.
[20] RW 1'b0 1'b0: disable

1'b1: enable

RTC tick event enable.
[19] RW 1'b0 1'b0: disable

1'b1: enable

Counter overflow interrupt enable.
[18] RW 1'b0 1'b0: disable

1'b1: enable

Comparator 2 interrupt enable.
[17] RW 1'b0 1'b0: disable

1'b1: enable

Comparator 1 interrupt enable.
[16] RW 1'b0 1'b0: disable

1'b1: enable

Comparator O interrupt enable.
[15] RW 1'b0 1'b0: disable

1'b1: enable

RTC tick interrupt enable.
[14] RW 1'b0 1'b0: disable

1'b1: enable

12bit prescaler for RTC counter frequency
[13: 2] RW 12'h0 (32768/(PRESCALER+1)).Can be written
only when RTC is stopped.

RTC counter clear bit. Write 1'b1 will clear
[1] RW 1'b0 RTC counter and after one clock this bit will
return to 1'b0.
RTC run/stop control.
0 RW 1'b0
[0l 1'b0: stop
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[31: 24] RO 8'h0
Writing32'h5A5AA5AS can trigger the
overflow task that sets the RTC counter
value to 24'hFFFFFO to allow SW test of the
[23: 0] RO 24'h0 .
overflow condition.
Reading can read the value of RTC counter
(low 24 bits).
[31:24] RW 8'h0
[23: 0] RW 24'h0 Compare value of comparator 0
O30 JRrcccl |
[31:24] RW 8'h0
[23: 0] RW 24'h0 Compare value of comparator 1
OxFO34  JRlccc2 |
[31:24] RW 8'h0
[23: 0] RW 24'h0 Compare value of comparator 2

OxF038 RTCFLAG

[31: 4] R 28'h0

[3] RO 1'b0 Overflow result flag.

[2] RO 1'b0 Compare result flag of comparator 2.

[1] RO 1'b0 Compare result flag of comparator 1.

[0] RO 1'b0 Compare result flag of comparator 0.
15 : RTC EME

4.4 AES-ECB mn#
ECB MNZAEIRTHF 128 Y AES MN% , EAILAT —RIIMBEE , MRFHEK. BFLERM
T8 dE N/ 82 09 R A B

4.4.1 BRI E
AES-ECB MNZERA X EB WD TR,

Base address:4004 0000

OFFSET TYPE RESET[NAME | DESCRIPTION
000 | AESlayerenable register
[31:1] — 31'b0 reserved

[0] RW  1'b0 Enable Setting this bit to “1” will enable AES to do TX/RX

(004 | AESlayercontrol register

[31:17] — 15'b0 reserved

Fifo out/i
[16] RW  1'b0 I(IC;SJ )/m if pdu is little-endian set 0;if pdu is big-endian set 1
[15:12] — 4'b0 reserved
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[11]:data out:
if it is little-endian set 0
if it is big-endian set 1

[10]:xor data :1

[9]: key :

if it is little-endian set 0
if it is big-endian set 1

[11:8] RW  4'b0 Enginne revert

[8]:data
if it is little-endian set 0
if it is big-endian set 1

[7:5] — 3'b0 reserved
[4] RW  1'b0 Aes_single mode Aes single mode
[3] RW 1'b0  Code_mode Encript /decript
[2:0] — 3'b0 reserved

AES reserved register

[31:0] — 32'b0 reserved
[0xoc  |AESplen&aadregister |
[31:16] — 16'b0 reserved
[15:8] RW  8'b0 plen Packet length
[7:0] RW  8'b0 aad aad
[31:4] — 28'b0 reserved
3:0] RW 460 Aes interupt [0]: encript done;[1]: decript failed;[2[: decript ok;[3] single
enable mode done

AES interrupt status register

[31:4] — 28'b0 reserved

[0]: encript done;[1]: decript failed;[2[: decript ok;[3] single

[3:0] RO 4'b0 Aes interupt status mode done
[31:0] — 32'b0 reserved
[31:0] — 32'b0 reserved

(020 | AESkeyOregister

[31:0] RW  32'b0 KeyO[31:0] Key[31:0]

AES key1 register

Key[63:32]

AES key2 register

[31:0] RW  32'b0 Key2[31:0] Key[95:64]

AES key3 register

[31:0] RW  32'b0 Key3[31:0] Key[127:96]

[31:0] RW  32'b0 Keyl[31:0]

AES nonce0 register

[31:0] RW  32'b0 Nonce0[31:0] Single mode:data_in[31;0];ECB-CCM:Nonce[31:0]
AES noncel register
[31:0] RW  32'b0 Noncel[31:0] Single mode:data_in[31;0];ECB-CCM:Nonce[63:32]

41/ 108



CMT4502 V1.1

HOPERF

[31:0] RW  32'b0 Nonce2[31:0] Single mode:data_in[31;0];ECB-CCM:Nonce[95:64]
[31:0] RW  32'b0 Nonce3[31:0] Single mode:data_in[31;0];ECB-CCM:Nonce[127:96]
lows0 | AES data out (single mode) regiter

[31:0] RO 32'b0 Data_o00[31:0] Data_out[31:0]

o AES data out isingle mode) register

[31:0] RO 32'b0 Data_01[31:0] Data_out[63:32]

los " AES data out 2(single mode) register

[31:0] RO 32'b0 Data_02[31:0] Data_out[95:64]

AES data out 3(single mode) register

[31:0] RO 32'b0 Data_o03[31:0] Data_out[127:96]
0x100 AES memory (0x0100~0x01FC)
[31:0] RW 32’60 memory write Writing offset address 0x100~0x1FC will write data into aes
memory
£ 16: AES-ECB Efft &

4.5 REHI MR 8% (RNG)
RENLE A £ B8 (RNG)IRIBAZARIRF = £ EXHIEHEMMLER , XLEREYLE AT I E /.
RNG T EEMFE,

4.6 Y 4Bt (WDT)
52 FRE S5 B B4R (LFCLK) 9 B T et S M et e I B it I AR R B E IR 7 AT BL E M BB DR B e
HRFEREFHY cPU B A KB ERERIRAS S B H2[EFF L cPu B, BMHPAHRHE LT,

4.7 SPI

SPI EOX#E 3 MNRITRELSHIL , 2 BIR SPI. SSP M Microwire BTN, SPI & —4 SPI £H1
FM—NsP I, eMESBELRERN , BRRERY — MR, ENMEIVAREERH
COM X#RA#Y PERI_MASTER_SELECT Z1E8512 &,

____ bit | Resetvale | Definiton |

1 0 SPI1 is master mode when set
0 0 SPI0 is master mode when set

5% 17: PERI_MASTER_SELECT N FFEREML
(base address = 0x4000_302C)

4.7.1 BTESHFIME
SPI0 M sPI1 WEL B FFes A< E R W T AT R,
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Base address: SP10: 4000_6000; SPI1: 4000_7000

OFFSET TYPE RESET [NAME | DESCRIPTION

000 | cwwo -

[31:16] RO 16'b0  Reserved Reserved
[15:12] RW  4'b0 CES Control Frame ;ize.St_eIects the length of the control
word for the Microwire frame format
Shift Register Loop. Used for testing purposes only.
When internally active, connects the transmit shift
[11] RW  1'b0 SRL register output to the receive shift register input
1'b0: Normal Mode Operation
1'b1: Test Mode Operation
Slave Output Enable
[10] RW  1'b0 SLV_OE 1'b0: Slave txd is enabled
1'b1: Slave txd is disabled
Transfer Mode. Selects the mode of transfer for serial
communication.
2'b00: Transmit & Receive
2'b01: Transmit Only
2'b10: Receive Only
2'b11: EEPROM Read
Serial Clock Polarity. Valid when the frame format
(FRF) is set to Motorola SPI. Used to select the polarity
[7] RW  1'b0 SCPOL of the inactive serial clock
1'b0: Inactive state of serial clock is low
1'b1: Inactive state of serial clock is high
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
1'b0: Serial clock toggles in middle of first data bit
1'b1: Serial clock toggles at start of first data bit
Frame Format. Selects which serial protocol transfers
the data
2'b00: Motorola SPI
2'b01: Texas Instruments SSP
2'b10: National Semiconductors Microwire
2'b11: Reserved

[9:8] RW  2'b0 TMOD

[6] RW  1'b0 SCPH

[5:4] RW 2'b0  FRF

[3:0] RW  4'b0x7 DFS Data Frame Size. Selects the data frame length
_ DW_apb_ssi is configured as a master device
[31:16] RO 16'b0  Reserved Reserved
[15:0] RW 16'b0 NDF Number of Data Frames
(008  [SSENR | |
[31:1] RO 31'b0  Reserved Reserved
This register enables and disables the DW_apb_ssi
[0] RW 1'b0 SSI_EN 1'b0: disable
1'b1: enable
o0c  wwe |
[31:3] RO 29'b0  Reserved Reserved
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Microwire Handshaking

[2] RW  1'b0 MHS 1'b0: disabled
1'b1: enabled

[1] RW  1'b0 MDD Microwire Control‘. Deflpes thfe direction (?f the data
word when the Microwire serial protocol is used
Microwire Transfer Mode. Defines whether the

0] RW 10 MWMOD Microwire transfer is sequential or non-sequential

1'b0: non-sequential transfer
1'b1: sequential transfer

[31:1] RO 31'b0  Reserved Reserved
Slave Select Enable Flag
[0] RW  1'b0 SER 1'b0: non-sequential transfer

1'b1: sequential transfer

(oaa | BAUDR |

[31:16] RO 16'b0  Reserved Reserved
[15:0] RW 16'b0  SCKDV SSI Clock Divider
TXFTLR |
[31:3] RO 29'b0  Reserved Reserved
Transmit FIFO Threshold. Controls the level of entries
[2:0] RW  3'b0 TFT (or below) at which the transmit FIFO controller

triggers an interrupt

(oxdc | RXFIIR |

[31:3] RO 29'b0  Reserved Reserved
Receive FIFO Threshold. Controls the level of entries
[2:0] RW  3'b0 RFT (or above) at which the receive FIFO controller triggers

an interrupt

(02 | TXFIR ]

[31:4] RO 28'b0  Reserved Reserved
Transmit FIFO Level. Contains the number of valid data

[3:0] RO 4'b0 TXTFL entries in the transmit FIFO
[31:4] RO 28'b0  Reserved Reserved
. L . . .
3:0] RO 4'b0 RXTEL Rece.lve. FIFO evel' Contains the number of valid data
entries in the receive FIFO
[31:7] RO 25'b0  Reserved Reserved
Data Collision Error
[6] RO 1'b0 DCOL 1'b0: No error
1'b1: Transmit data collision error
Transmission Error.Set if the transmit FIFO is empty
. when a transfer is started
5] RO 5 TXE 1'b0: No error
1'b1: Transmission error
Receive FIFO Full
[4] RO 1'b0 RFF 1'b0: not full
1'b1: full
[3] RO 1'b0 RFNE Receive FIFO Not Empty
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2] RO 1b1  TFE
[1] RO 1bl  TENF
[0] RO 10  BUSY

[31:6] RO 26'b0  Reserved
[5] RW 11  MSTIM
[4] RW 1'bl  RXFIM
(3] RW 1'bl  RXOIM
[2] RW 11  RXUIM
[1] RW 11  TXOIM
[0] RW 11  TXEIM

CMT4502 V1.1

1'b0: empty

1'b1: not empty

Transmit FIFO Empty

1'b0: not empty

1'b1: empty

Transmit FIFO Not Full

1'b0: full

1'b1: not full

SSI Busy Flag

1'b0: DW_apb_ssi is idle or disabled
1'b1l: DW_apb_ssiis actively transferring data

Reserved

Multi-Master Contention Interrupt Mask
1'b0: masked

1'b1: not masked

Receive FIFO Full Interrupt Mask

1'b0: masked

1'b1: not masked

Receive FIFO Overflow Interrupt Mask
1'b0: masked

1'b1: not masked

Receive FIFO Underflow Interrupt Mask
1'b0: masked

1'b1: not masked

Transmit FIFO Overflow Interrupt Mask
1'b0: masked

1'b1: not masked

Transmit FIFO Empty Interrupt Mask
1'b0: masked

1'b1: not masked

[31:6] RO 26'b0  Reserved
[5] RO 1'b0 MSTIS
[4] RO 10  RXFIS
[3] RO 1'b0 RXOIS
[2] RO 1'b0 RXUIS
[1] RO 1'b0 TXOIS

Reserved

Multi-Master Contention Interrupt Status
1'b0: not active

1'b1: active

Receive FIFO Full Interrupt Status

1'b0: not active

1'b1: active

Receive FIFO Overflow Interrupt Status
1'b0: not active

1'b1: active

Receive FIFO Underflow Interrupt Status
1'b0: not active

1'b1: active

Transmit FIFO Overflow Interrupt Status
1'b0: not active

1'b1: active
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Transmit FIFO Empty Interrupt Status

[0] RO 1'b0 TXEIS 1'b0: not active
1'b1: active
034 JRSR | |
[31:6] RO 26'b0  Reserved Reserved
Multi-Master Contention Raw Interrupt Status
[5] RO 1'b0 MSTIR 1'b0: not active
1'b1: active
Receive FIFO Full Raw Interrupt Status
[4] RO 1'b0 RXFIR 1'b0: not active
1'b1: active
Receive FIFO Overflow Raw Interrupt Status
[3] RO 1'b0 RXOIR 1'b0: not active
1'b1: active
Receive FIFO Underflow Raw Interrupt Status
[2] RO 1'b0 RXUIR 1'b0: not active
1'b1: active
Transmit FIFO Overflow Raw Interrupt Status
[1] RO 1'b0 TXOIR 1'b0: not active
1'b1: active
Transmit FIFO Empty Raw Interrupt Status
[0] RO 1'b0 TXEIR 1'b0: not active
1'b1: active
- R
[31:1] RO 31'b0  Reserved Reserved
[0] RO 1'b0 TXOICR Clear Transmit FIFO Overflow Interrupt
oac ok |
[31:1] RO 31'b0  Reserved Reserved
[0] RO 1'b0 RXOICR Clear Receive FIFO Overflow Interrupt
oa0 ek |
[31:1] RO 31'b0  Reserved Reserved
[0] RO 1'b0 RXUICR Clear Receive FIFO Underflow Interrupt
oas  wsneR |
[31:1] RO 31'b0  Reserved Reserved
[0] RO 1'b0 MSTICR Clear Multi-Master Contention Interrupt
ICR o
[31:1] RO 31'b0  Reserved Reserved
[0] RO 1'b0 ICR Clear Interrupts
Ox4c  _[D™MACGR | |
[31:2] RO 30'b0  Reserved Reserved

Transmit DMA Enable. This bit enables/disables the
transmit FIFO DMA channel
1'b0: disable
1'b1: enable
Receive DMA Enable. This bit enables/disables the
receive FIFO DMA channel
1'b0: disable
1'b1: enable
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los0 | bmaTDLR o

[31:3] RO 29'b0  Reserved Reserved
[2:0] RW  3'b0 DMATDL Transmit Data Level

osa  lowaRDLR |
[31:3] RO 29'b0  Reserved Reserved

[2:0] RW  3'b0 DMARDL Receive Data Level
[31:0] RO 32'b0 IDCODE Identification Code

Contains the hex representation of the Synopsys

[31:0] RO 32'b0  SSI_COMP_VERSION .
component version
ox6009c bR | |
[31:16] RO 16'b0  Reserved Reserved
Data Register
[15:0] RW 16'b0 DR Read: Receive FIFO buffer

Write: Transmit FIFO buffer

loxfa ____________|RSVD.O |

[31:0] RW  32'b0 Reserved Reserved location for future use
N T S
[31:0] RW  32'b0 Reserved Reserved location for future use
(O |RXSAMPLEDLY | |
[31:8] RO 24'b0  Reserved Reserved

Receive Data (rxd) Sample Delay.This register is used
to delay the sample of the rxd input signal
18 : spio Fl spi1 WE R TR

[7:0] RW  8'b0 RSD

4.8 12C (Rﬁ 12¢0, 12c1 ﬁ’i\ﬁﬂﬁﬂi)
b 12¢ X#R % #r 100Kkhz 1 400Khz R, |, B 3F 7 bt 10 bt , BNEHIERNEN
A] g B Rk o N HI ThAE

4.8.1 FESEEWME
12C AR ER WM T Ro

Base address: 12C0: 4000_5000, 12C1: 4000_5800

OFFSET TYPE RESET |[NAME | DESCRIPTION

(000 | I12CControl Register I

[31:7] RO 25'b0 Reserved Reserved
This bit controls whether I12C has its slave
[6] RW  1'b0 IC_SLAVE_DISABLE disabled

1'b0: slave is enabled
1'b1: slave is disabled
Determines whether RESTART conditions

[5] RW  1'b1 IC_RESTART_EN .
may be sent when acting as a master
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1'b0: disable

1'b1: enable

Controls whether the DW_apb_i2c starts its

transfers in 7- or 10-bit addressing mode
[4] RW 1'b1 IC_10BITADDR_MASTER when acting as a master

1'b0: 7-bit addressing

1'b1: 10-bit addressing

When acting as a slave, this bit controls

whether the DW_apb_i2c responds to 7- or
[3] RW  1'b1 IC_10BITADDR_SLAVE 10-bit addresses

1'b0: 7-bit addressing

1'b1: 10-bit addressing

These bits control at which speed the

DW_apb_i2c operates
[2:1] RW  2'bl1 SPEED 2'b01: standard mode

2'b10: fast mode

2'b11: high speed mode

This bit controls whether the DW_apb_i2c

[0] RW  1'b0 MASTER_MODE master is enabled

1'b0: enable
1'b1: disable
(0x04  |I2CTargetAddressRegister | |
[31:13] RO 19'b0 Reserved Reserved

This bit controls whether the DW_apb_i2c
starts its transfers in 7-or 10-bit addressing
[12] RW  1'b1 IC_10BITADDR_MASTER mode when acting as a master
1'b0: 7-bit addressing
1'b1: 10-bit addressing
This bit indicates whether software
performs a General Call or START BYTE
command
[11] RW  1'b0 SPECIAL 1'b0: ignore bit 10 GC_OR_START and use
IC_TAR normally
1'b1: perform special 12C command as
specified in GC_OR_START bit
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

[10] RW  1'b0 GC_OR_START DW._apb_ i2¢
1'b0: General Call Address
1'b1: START BYTE
[9:0] RW  10'b0x055 IC_TAR This is the target address for any master
transaction
o8  JicsaR |
[31:10] RO 22'b0 Reserved Reserved
The IC_SAR holds the slave address when
[9:0] RW  10'bOx055 IC_SAR the 12C is operating as a slave. For 7-bit

addressing, only IC_SAR[6:0] is used

lo0c |ic_H5 MADDR
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[31:3] RO 29'b0 Reserved Reserved
This bit field holds the value of the 12C HS

[2:0] RW 3'b1 IC_HS_MAR
mode master code
(0x10 | IC_DATA_CMD I
[31:11] RO 21'b0 Reserved Reserved

This bit controls whether a RESTART is

issued before the byte is sent or received.
[10] WO 1'b0 RESTART This bit is available only if

IC_EMPTYFIFO_HOLD_MASTER_EN is

configured to 1

This bit controls whether a STOP is issued

after the byte is sent or received. This bit is
[9] WO 1'b0 STOP available only if

IC_EMPTYFIFO_HOLD_MASTER_EN is

configured to 1

This bit controls whether a read or a write is

' performed
@l WO 1o cMb 1'b0: Read
1'b1: Write
[7:0] RW  8b0 DAT This register contains the data to be

transmitted or received on the 12C bus

14 JicssscLHeNT | |
[31:16] RO 16'b0 Reserved Reserved

This register must be set before any 12C bus

transaction can take place to ensure proper

1/0 timing. This register sets the SCL clock

high-period count for standard speed

s liesssceent |
[31:16] RO 16'b0 Reserved Reserved

This register must be set before any 12C bus

transaction can take place to ensure proper

1/0 timing. This register sets the SCL clock

low period count for standard speed

loxtc  licssceent |
[31:16] RO 16'b0 Reserved Reserved

This register must be set before any 12C bus

transaction can take place to ensure proper

[15:0] RW  16'b0 IC_SS_SCL_HCNT

[15:0] RW  16'b0 IC_SS_SCL_LCNT

[15:0] RW 16'0 IC_FS_SCL_HCNT 1/0 timing. This register sets the SCL clock
high-period count for fast speed
[ox20  [ICSSSCLICNT
[31:16] RO 16'b0 Reserved Reserved
This register must be set before any 12C bus
) . transaction can take place to ensure proper
[15:0] RW 16'0 IC_FS_SCL_LCNT 1/0 timing. This register sets the SCL clock
low-period count for fast speed
0x24 | IC_HS_SCL_HCNT .
[31:16] RO 16'b0 Reserved Reserved
[15:0] RW  16'b0 IC HS SCL HCNT This register must be set before any 12C bus

transaction can take place to ensure proper
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I/0 timing. This register sets the SCL clock

high period count for high speed

(028 |ICHS SCLLCNT

[31:16] RO 16'b0 Reserved Reserved

This register must be set before any 12C bus

transaction can take place to ensure proper

I/0 timing. This register sets the SCL clock

low period count for high speed

o2c licCNwsar |
[31:12] RO 20'b0 Reserved Reserved

Set only when a General Call address is

[15:0] RW  16'b0 IC_HS_SCL_LCNT

[11] RO 1'60 R_GEN_CALL received and it is acknowledged

[10] RO 1'b0 R_START DET Ind|c§t'es whether a START or RESTART
condition has occurred on the 12C interface

9] RO 1'b0 R_STOP_DET Indicates whether a _STOP condition has
occurred on the 12C interface

8] RO 1'b0 R_ACTIVITY This bit captures DW_apb_i2c activity and

stays set until it is cleared
When the DW_apb_i2c is acting as a slave-
[7] RO 1'b0 R_RX_DONE transmitter, this bit is set to 1 if the master
does not acknowledge a transmitted byte
This bit indicates if DW_apb_i2c, as an 12C
transmitter, is unable to complete the
intended actions on the contents of the
transmit FIFO
This bit is set to 1 when DW_apb_i2cis
[5] RO 1'b0 R_RD_REQ acting as a slave and another I12C master is
attempting to read data from DW_apb_i2c
This bit is set to 1 when the transmit buffer
[4] RO 1'b0 R_TX _EMPTY is at or below the threshold value set in the
IC_TX_TL register
Set during transmit if the transmit buffer is
filled to IC_TX_BUFFER_DEPTH and the
[3] RO 1'b0 R_TX OVER processor attempts to issue another 12C
command by writing to the IC_DATA_CMD
register
Set when the receive buffer reaches or goes
[2] RO 1'b0 R_RX_FULL above the RX_TL threshold in the IC_RX_TL
register

[6] RO  1'b0 R_TX_ABRT

Set if the receive buffer is completely filled
[1] RO 1'b0 R_RX_OVER to IC_RX_BUFFER_DEPTH and an additional
byte is received from an external I12C device
Set if the processor attempts to read the
[0] RO 1'b0 R_RX_UNDER receive buffer when it is empty by reading
from the IC_DATA_CMD register
o0 liNwmwAsk |
[31:12] RW  20'b0 Reserved Reserved
[11] RW 1'b1 R_GEN_CALL mask R_GEN_CALL interrupt status bits
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mask R_START_DET interrupt status bits
mask R_STOP_DET interrupt status bits
mask R_ACTIVITY interrupt status bits
mask R_RX_DONE interrupt status bits
mask R_TX_ABRT interrupt status bits
mask R_RD_REQ interrupt status bits
mask R_TX_EMPTY interrupt status bits
mask R_TX_OVER interrupt status bits
mask R_RX_FULL interrupt status bits
mask R_RX_OVER interrupt status bits
mask R_RX_UNDER interrupt status bits

(034 | IC_RAW_INTR STAT I

[10] RW  1'b0 R_START_DET
[9] RW  1'b0 R_STOP_DET
(8] RW  1'b0 R_ACTIVITY
[7] RW 1'b1 R_RX_DONE
(6] RW 1'b1 R_TX_ABRT
[5] RW 1'b1 R_RD_REQ
[4] RW 1'b1 R_TX_EMPTY
(3] RW 1'b1 R_TX_OVER
[2] RW 1'b1 R_RX_FULL
[1] RW 1'b1 R_RX_OVER
[0] RW 1'b1 R_RX_UNDER
[31:12] RO 20'b0 Reserved
[11] RO  1'b0 GEN_CALL
[10] RO  1'b0 START_DET
[9] RO  1'b0 STOP_DET
(8] RO  1'b0 ACTIVITY

[7] RO  1'b0 RX_DONE

(6] RO  1'b0 TX_ABRT

[5] RO  1'b0 RD_REQ

[4] RO  1'b0 TX_EMPTY
(3] RO  1'b0 TX_OVER

[2] RO  1'b0 RX_FULL

[1] RO  1'b0 RX_OVER

[0] RO  1'b0 RX_UNDER
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Reserved

Set only when a General Call address is
received and it is acknowledged

Indicates whether a START or RESTART
condition has occurred on the 12C interface
Indicates whether a STOP condition has
occurred on the 12C interface

This bit captures DW_apb_i2c activity and
stays set until it is cleared

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 bit indicates if DW_apb_i2c, as an 12C
transmitter, is unable to complete the
intended actions on the contents of the
transmit FIFO

This bit is set to 1 when DW_apb_i2cis
acting as a slave and another I12C master is
attempting to read data from DW_apb_i2c
This bit is set to 1 when the transmit buffer
is at or below the threshold value set in the
IC_TX_TL register

Set during transmit if the transmit buffer is
filled to IC_TX_BUFFER_DEPTH and the
processor attempts to issue another 12C
command by writing to the IC_DATA _CMD
register

Set when the receive buffer reaches or goes
above the RX_TL threshold in the IC_RX_TL
register

Set if the receive buffer is completely filled
to IC_RX_BUFFER_DEPTH and an additional
byte is received from an external I12C device
Set if the processor attempts to read the
receive buffer when it is empty by reading
from the IC_DATA_CMD register
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N [
[31:8] RO 24'b0 Reserved Reserved
[7:0] RW  8'b0 RX_TL Receive FIFO Threshold Level
o T s
[31:8] RO 24'b0 Reserved Reserved
[7:0] RW  8'b0 TX_TL Transmit FIFO Threshold Level
T R
[31:1] RO 31'b0 Reserved Reserved
Read this register to clear the combined
[0] RO 1'b0 CLR_INTR interrupt, all individual interrupts, and the

IC_TX_ABRT_SOURCE register

(0xas ___|IC_CLR RX_UNDER I

[31:1] RO 31'b0 Reserved Reserved
Read this register to clear the RX_UNDER
[0] RO 1'b0 CLR_RX_UNDER interrupt (bit 0) of the IC_RAW_INTR_STAT
register
048 JICCRRXOVER |
[31:1] RO 31'b0 Reserved Reserved
Read this register to clear the RX_OVER
[0] RO 1'b0 CLR_RX_OVER interrupt (bit 1) of the IC_RAW_INTR_STAT
register
fo@c  liCoRmovVeR |
[31:1] RO 31'b0 Reserved Reserved
Read this register to clear the TX_OVER
[0] RO 1'b0 CLR_TX_OVER interrupt (bit 3) of the IC_RAW_INTR_STAT
register
o0 |iccRroReQ |
[31:1] RO 31'b0 Reserved Reserved
Read this register to clear the RD_REQ
[0] RO 1'b0 CLR_RD_REQ interrupt (bit 5) of the IC_RAW_INTR_STAT
register
o4 [iCCRTABRT |
[31:1] RO 31'b0 Reserved Reserved

Read this register to clear the TX_ABRT
interrupt (bit 6) of the IC_RAW_INTR_STAT

(0] RO 1'b0 CLR_TX_ABRT register, and the IC_TX_ABRT_SOURCE
register
o8 licammcpone |
[31:1] RO 31'b0 Reserved Reserved
Read this register to clear the RX_DONE
[0] RO 1'b0 CLR_RX_DONE interrupt (bit 7) of the IC_RAW_INTR_STAT
register
fosc  Jicoaracnviy |
[31:1] RO 31'b0 Reserved Reserved
Reading this register clears the ACTIVITY
0] RO 1'b0 CLR ACTIVITY interrupt if the I12C is not active anymore. If

the 12C module is still active on the bus, the
ACTIVITY interrupt bit continues to be set

52 /108



CMT4502 V1.1

HOPERF

| 0x60 | IC_CLR STOP_DET |

[31:1] RO 31'b0 Reserved Reserved
Read this register to clear the STOP_DET
[0] RO 1'b0 CLR_STOP_DET interrupt (bit 9) of the IC_RAW _INTR_STAT
register
(ox64  JICCIRSTARTDET |
[31:1] RO 31'b0 Reserved Reserved
Read this register to clear the START_DET
[0] RO  1'b0 CLR_START_DET interrupt (bit 10) of the IC_RAW_INTR_STAT
register
(ox68  JICCRGENCAL | |
[31:1] RO 31'b0 Reserved Reserved
Read this register to clear the GEN_CALL
[0] RO  1'b0 CLR_GEN_CALL interrupt (bit 11) of IC_RAW_INTR_STAT
register
[ox6c  JICENABLE | |
[31:2] RO 30'b0 Reserved Reserved

When set, the controller initiates the
transfer abort

[ RW 100 ABORT 1'b0: ABORT not initiated or ABORT done
1'b1: ABORT operation in progress
Controls whether the DW_apb_i2c is

. enabled

[0] RW  1'b0 ENABLE 1'b0: disable

1'b1: enable
o0  _JlcstATUS [ |

[31:7] RO 25'b0 Reserved Reserved
Slave FSM Activity Status

[6] RO 1'b0 SLV_ACTIVITY 1'b0: in IDLE state

1'b1: not in IDLE state

Master FSM Activity Status
[5] RO 1'b0 MST_ACTIVITY 1'b0: in IDLE state

1'b1: not in IDLE state

Receive FIFO Completely Full

(4] RO 1'b0 RFF 1'b0: not full

1'b1: full

Receive FIFO Not Empty
[3] RO 1'b0 RFNE 1'b0: empty

1'b1: not empty
Transmit FIFO Completely Empty

[2] RO 1'b1 TFE 1'b0: not empty
1'bl: empty
Transmit FIFO Not Full
[2] RO 1'bl TFNF 1'b0: full
1'b1: not full
[0] RO 1'b0 ACTIVITY 12C Activity Status
(ox74  JICTXAR |
[31:4] RO 28'b0 Reserved Reserved
[3:0] RO 4'b0 TXFLR Transmit FIFO Level. Contains the number
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of valid data entries in the transmit FIFO

G |
[31:4] RO 28'b0 Reserved Reserved

Receive FIFO Level. Contains the number of

[3:0] RO 4'b0 RXFLR valid data entries in the receive FIFO
loxc  JICRXFR [ |
[31:16] RO 16'b0 Reserved Reserved
[15:0] RW  16'b1 IC SDA HOLD Sets the required SDA hold time in units of
- - ic_clk period
0x80  JICTXABRTSOURCE [ |
. . This field preserves the TXFLR value prior to
[31:24] RO 8'b0 TX_FLUSH_CNT the last TX_ABRT event
[23:17] RO 7'b0 Reserved Reserved
. This is a master-mode-only bit. Master has
[16] RO 1’60 ABRT_USER_ABRT detected the transfer abort (IC_ENABLE[1])
When the processor side responds to a
slave mode request for data to be
[15] RO 1'b0 ABRT_SLVRD_INTX transmitted to a remote master and user
writes a 1 in CMD (bit 8) of IC_DATA_CMD
register
. Slave lost the bus while transmitting data to
[14] RO 1'b0 ABRT_SLV_ARBLOST S ———
Slave has received a read command and
, some data exists in the TX FIFO so the slave
[13] RO 1'60 ABRT_SLVFLUSH_TXFIFO issues a TX_ABRT interrupt to flush old data
in TX FIFO
Master has lost arbitration, or if
[12] RO 1'b0 ARB_LOST IC_TX_ABRT_SOURCE[14] is also set, then
the slave transmitter has lost arbitration
, User tries to initiate a Master operation
[11] RO 1'60 ABRT_MASTER_DIS with the Master mode disabled
The restart is disabled(IC_RESTART_EN bit
[10] RO 1'b0 ABRT_10B_RD_NORSTRT (IC_CON([5]) = 0) and the master sends a
read command in 10-bit addressing mode
The restart is disabled (IC_RESTART_EN bit
[9] RO 1'b0 ABRT_SBYTE_NORSTRT (IC_CON[5]) = 0) and the user is trying to
send a START Byte
The restart is disabled(IC_RESTART_EN bit
. (IC_CON([5]) = 0) and the user is trying to
(8] RO =L ABRT_HS_NORSTRT use the master to transfer data in High
Speed mode
Master has sent a START Byte and the
[7] RO 1'b0 ABRT_SBYTE_ACKDET START Byte was acknowledged (wrong
behavior)
Master is in High Speed mode and the High
[6] RO 1'b0 ABRT_HS ACKDET Speed Master code was acknowledged
(wrong behavior)
(5] RO 1'b0 ABRT GCALL READ DW_apb_i2c in master mode sent a General

54 /108

Call but the user programmed the byte



HOPERF o

following the General Call to be a read from
the bus (IC_DATA_CMD[9] is setto 1)
DW_apb_i2c in master mode sent a General
[4] RO 1'b0 ABRT_GCALL_NOACK Call and no slave on the bus acknowledged
the General Call
This is a master-mode only bit. Master has
received an acknowledgement for the
[3] RO 1'b0 ABRT_TXDATA_NOACK address, but when it sent data byte(s)
following the address, it did not receive an
acknowledge from the remote slave(s)
Master is in 10-bit address mode and the
[2] RO 1'b0 ABRT_10ADDR2_NOACK second address byte of the 10-bit address
was not acknowledged by any slave
Master is in 10-bit address mode and the
[1] RO 1'b0 ABRT_10ADDR1_NOACK first 10-bit address byte was not
acknowledged by any slave
Master is in 7-bit addressing mode and the

[0] RO 1'b0 ABRT_7B_ADDR_NOACK address sent was not acknowledged by any
slave
(0x84  JICSLVDATANACKONLY |
[31:1] RO 31'b0 Reserved Reserved

Generate NACK
1'b0: generate NACK after data byte

[0] RW  1'b0 NACK .
received
1'b1: generate NACK/ACK normally
IC_DMA_CR
[31:2] RO 30'b0 Reserved Reserved
Transmit DMA Enable
[1] RW  1'b0 TDMAE 1'b0: disable
1'b1: enable
Receive DMA Enable
[0] RW  1'b0 RDMAE 1'b0: disable
1'b1: enable
[0x8c | IC_DMA_TDLR .
[31:3] RO 29'b0 Reserved Reserved
[2:0] RW  3'b0 DMATDL Transmit Data Level
[0ox90 | IC_DMA_RDLR |
[31:3] RO 29'b0 Reserved Reserved
[2:0] RW  3'b0 DMARDL Receive Data Level
(ox94  JICSDASETGP |
[31:8] RO 24'b0 Reserved Reserved
[7:0] RW  8'bOx64  SDA_SETUP SDA Setup
(0x98  |ICACKGENERALCALL | |
[31:1] RO 31'b0 Reserved Reserved
[0] RW  1'b1 ACK_GEN_CALL ACK General Call
[0x9c  JICENABLESTATUS |
[31:3] RO 31'b0 Reserved Reserved
[2] RO 1'b0 SLV_RX_DATA_LOST Slave Received Data Lost
[1] RO 1'b0 SLV_DISABLED_WHILE_BUSY Slave Disabled While Busy (Transmit,
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Receive)

ic_en Status

1'b0: DW_apb_i2c is deemed completely
[0] RO 1'b0 IC_EN inactive

1'b1l: DW_apb_i2cis deemed to be in an

enabled state

(0@  JICFSSPKLEN |
[31:8] RO 24'b0 Reserved Reserved
This register must be set before any 12C bus
[7:0] RW  8'bOxff IC_FS_SPKLEN transaction can take place to ensure stable
operation
(0xa4  JICHSSPKLEN [
[31:8] RO 24'b0 Reserved Reserved
This register must be set before any 12C bus
[7:0] RW  8'bOxff IC_HS_SPKLEN transaction can take place to ensure stable
operation
(oxf4  JICCOMPPARAM_1I |
[31:24] RO 8'b0 Reserved Reserved

The value of this register is derived from the
IC_TX_BUFFER_DEPTH coreConsultant
parameter

8'b0x00: Reserved

8'b0x01: 2

8'b0x02: 3

[23:16] RO 8'b0 TX_BUFFER_DEPTH

8'b0xff: 256
The value of this register is derived from the
IC_RX_BUFFER_DEPTH coreConsultant
parameter. For a description of this
parameter

[15:8] RO 8'b0 RX_BUFFER_DEPTH 8'b0x00: Reserved
8'b0x01: 2
8'b0x02: 3

8'b0xff: 256
The value of this register is derived from the
IC_ADD_ENCODED_PARAMS
[7] RO 1'b0 ADD_ENCODED_PARAMS coreConsultant parameter.
1'b0: False
1'b1: True
The value of this register is derived from the
IC_HAS_DMA coreConsultant parameter
1'b0: False
1'b1: True
The value of this register is derived from the
IC_INTR_IO coreConsultant parameter
1'b0: Individual
1'b1: Combined
[4] RO 1'b0 HC_COUNT_VALUES The value of this register is derived from the
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IC_HC_COUNT_VALUES coreConsultant
parameter
1'b0: False
1'b1: True
The value of this register is derived from the
IC_MAX_SPEED_MODE coreConsultant
parameter

[3:2] RO 2'b0 MAX_SPEED_MODE 2'b00: Reserved
2'b01: Standard
2'b10: Fast
2'b11: High
The value of this register is derived from the
APB_DATA_ WIDTH coreConsultant
parameter

[1:0] RO 2'b0 APB_DATA_WIDTH 2'b00: 8 bits
2'b01: 16 bits
2'b10: 32 bits
2'b11: Reserved

(o8 JICCOMP.VERSON | |

Specific values for this register are

[31:0] RO 32'b0 IC_COMP_VERSION described in the Releases Table in the
AMBA 2 release notes

o JiccowpTtvE [ |

This assigned unique hex value is constant

[31:0] RO 32'b0 IC_COMP_TYPE and is derived from the two ASCII letters
“DW” followed by a 16-bit unsigned number

519 : 2CEMR

4.9 12S
12S @E—N12S EWF—N12s BIH , SI1EBEBLRERN , BRRERI — MR, £
FMEIH A REERE com RFPHY PERI_MASTER_SELECT ZF1785#24l,

T bt | Resetvave | Defion

3 0 1251 is master mode when set
2 0 1250 is master mode when set

% 20 : PERI_MASTER_SELECT B9 B {FES B
(base address = 0x4002_302C)

49.1 FHERIME
12S AR E B M TR

Base address: 4000_95000

OFFSET TYPE RESET [NAME | DESCRIPTION
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[31:1] RO 31'b0 Reserved Reserved
DW_apb_i2s enable
[0] RW  1'b0 IEN 1'b0: disable
1'b1: enable
(ox04 | RER | |
[31:1] RO 31'b0 Reserved Reserved
Receiver block enable
[0] RW  1'b0 RXEN 1'b0: disable
1'b1: enable
08 mR |
[31:1] RO 31'b0 Reserved Reserved
Transimitter block enable
[0] RW  1'b0 TXEN 1'b0: disable
1'b1: enable
N - R
[31:1] RO 31'b0 Reserved Reserved
Clock generation enable/disable
[0] RW  1'b0 CLKEN 1'b0: disable
1'b1: enable
(ox0  JeceR | |
[31:5] RO 27'b0 Reserved Reserved

These bits are used to program the number of
sclk cycles for which the world select line(ws_out)
stays in the left or right sample mode
2'b00: 16 clock cycles
2'b01: 24 clock cycles
2'b10: 32 clock cycles
These bits are used to program the gating of sclk
3'b000: No clock gating
3'b001: Gate after 12 clock cycles
3'b010: Gate after 16 clock cycles
3'b011: Gate after 20 clock cycles
3'b100: Gate after 24 clock cycles
N I S

[31:1] RO 31'b0 Reserved Reserved

Receiver FIFO Reset;Receiver Block must be

[4:3] RW  2'b00 WSS

[2:0] RW  3'b0 SCLKG

(0] WO 10 RXFFR disabled prior to writing this bit
I S
[31:1] RO 31'b0 Reserved Reserved
, Transimitter FIFO Reset;Transimitter Block must
(0l WO 10 TXFER be disabled prior to writing this bit
o0 lwe0 |
[31:16] RO 16'b0 Reserved Reserved

The left stereo data received serially from the
receive channel input is read through this register

[31:16] RO 16'b0 Reserved Reserved
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The left stereo to be transmitted serially through

[15:0] WO 16'b0 LTHRO the transmit channel output is written through
this register
D L e
[31:16] RO 16'b0 Reserved Reserved
The right stereo data received serially from the

15: R 16' RRBR
[15:0] © 6'b0 0 receive channel input is read through this register

(024 | RTHRO

[31:16] RO 16'b0 Reserved Reserved
The right stereo to be transmitted serially
[15:0] WO 16'b0 RTHRO through the transmit channel output is written

through this register

[31:1] RO 31'b0 Reserved Reserved
Receive channel enable
[0] RW  1'b1 RXCHENO 1'b0: disable
1'b1: enable
(o2 |twRO | |
[31:1] RO 31'b0 Reserved Reserved
Transimit channel enable
[0] RW  1'b1 TXCHENO 1'b0: disable
1'b1: enable
o0 JpRO | |
[31:3] RO 29'b0 Reserved Reserved

These bits are used to program the desired data
resolution of the receiver and enables the LSB of
the incoming left (or right) word to be placed in
the LSB of the LRBRO(or RRBEOQ) register
3'b000: Ignore world length
3'b001: 12 bit resolution
3'b010: 16 bit resolution
3'b011: 20 bit resolution
3'b100: 24 bit resolution
3'b101: 32 bit resolution
(034 TR0 | |
[31:3] RO 29'b0 Reserved Reserved
These bits are used to program the data
resolution of the transmitter and ensure the MSB
of the data is transimitted first
3'b000: Ignore world length
[2:0] RW  3'b010 WLEN 3'b001: 12 bit resolution
3'b010: 16 bit resolution
3'b011: 20 bit resolution
3'b100: 24 bit resolution
3'b101: 32 bit resolution
o3¢ ~ JsRO | |
[31:6] RO 26'b0 Reserved Reserved
[5] RO 1'b0 TXFO Status of Data Overrun interrupt for the TX
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channel

1'b0: TX FIFO write valid

1'b1: TX FIFO write overrun

Status of Transimit Empty Trigger interrupt

[4] RO 1'bl TXFE 1'b0: trigger level not reached

1'b1: trigger level reached
[3:2] RO 2'b0 Reserved Reserved

Status of Data Overrun interrupt for the RX
[1] RO 1b0  RXFO channel

1'b0: RX FIFO write valid

1'b1: RX FIFO write overrun

Status of Receive Data Available interrupt
[0] RO 1'b0 RXDA 1'b0: trigger level not reached

1'b1: trigger level reached

[31:6] RO 26'b0 Reserved Reserved
Masks TX FIFO Overrun interrupt
[5] RW 1'b1 TXFOM 1'b0: unmasks interrupt

1'b1: masks interrupt
Masks TX FIFO Empty interrupt

[4] RW 1'b1 TXFEM 1'b0: unmasks interrupt

1'b1: masks interrupt
[3:2] RO 2'b0 Reserved Reserved

Masks RX FIFO Overrun interrupt
[2] RW 1'b1 RXFOM 1'b0: unmasks interrupt

1'b1: masks interrupt

Masks RX FIFO Data Available interrupt
[0] RW 1'b1 RXDAM 1'b0: unmasks interrupt

1'b1: masks interrupt

(0xa0 | RORO ]

[31:1] RO 31'b0 Reserved Reserved
Read this bit to clear the RX FIFO Data Overrun
int t

[0] RO 1bl  RXCHO interrup

1'b0: RX FIFO write valid
1'b1: RX FIFO write overrun

(0as | TORO ]

[31:1] RO 31'b0 Reserved Reserved
Read this bit to clear the TX FIFO Data Overrun
int t

[0] RO 1bl  TXCHO inierrup

1'b0: TX FIFO write valid
1'b1: TX FIFO write overrun

RFCRO R

[31:4] RO 29'b0 Reserved Reserved
These bits program the trigger level in the RX FIFO
[3:0] RW  3'b011 RXCHDT at which the Received Data Available interrupt is
generated
Ox4c TR |
[31:4] RO 29'b0 Reserved Reserved
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Transimit Channel Empty Trigger;These bits
program the trigger level in the TX FIFO at which

: RW 'b011  TXCHET
[3:0] 300 ¢ the Empty Threshold Reached interrupt is
generated
[31:1] RO 31'b0 Reserved Reserved
Receive Channel FIFO Reset;Writing a 1 to this
[0] WO 1'b0 RXCHFR register flushes an individual RX FIFO,Rx channel

or block must be disabled prior to writing this bit

I N - ]

[31:1] RO 31'b0 Reserved Reserved
Transimit Channel FIFO Reset;Writing a 1 to this
[0] WO 1'b0 TXCHFR register flushes channel's TX FIFO,Tx channel or

block must be disabled prior to writing this bit
Oxic0_________[RXDMA | |
Receiver Block DMA Register.Used to cycle
repeatedly through the enabled receive
channels(from lowest numbered to
highest),reading stereo data pairs
Oxicd  [RRXDMA |
[31:1] RO 31'b0 Reserved Reserved
Reset Receiver Block DMA Register.Writing a 1 to
this self-clearing register reset the RXDMA
register mid-cycle to point to the lowest enabled
Receive channel
st mowa |
Transmiter Block DMA Register.Used to cycle
repeatedly through the enabled receive
channels(from lowest numbered to
highest),reading stereo data pairs
[31:1] RO 31'b0 Reserved Reserved
Reset Transimiter Block DMA Register.Writing a 1
to this self-clearing register reset the TXDMA
register mid-cycle to point to the lowest enabled
Receive channel
lotfo liscowpearaMz |
[31:13] RO 19'b0 Reserved Reserved
3'b000: 12 bit resolution
3'b001: 16 bit resolution
3'b010: 20 bit resolution

[31:0] RO 32'b0 RXDMA

[0] WO 1'b0 RRXDMA

[31:0] RO 32'b0 TXDMA

[0] WO 1'b0 RTXDMA

[12:10] RO  3'b0  I25_RX_WORDSIZE_3 011, 24 bit recolutior
3'b100: 32 bit resolution
3'b101~111: Reserved
3'b000: 12 bit resolution

[9:7] RO 3b0 125 RX_WORDSIZE_2 3'b001: 16 bit resolution

3'b010: 20 bit resolution
3'b011: 24 bit resolution
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3'b100: 32 bit resolution

3'b101~111: Reserved
[6] RO 1'b0 Reserved Reserved
3'b000: 12 bit resolution
3'b001: 16 bit resolution
3'b010: 20 bit resolution
3'b011: 24 bit resolution
3'b100: 32 bit resolution
3'b101~111: Reserved
3'b000: 12 bit resolution
3'b001: 16 bit resolution
3'b010: 20 bit resolution
3'b011: 24 bit resolution
3'b100: 32 bit resolution
3'b101~111: Reserved
(ox1f4 |25 COMPPARAM_1 | |

[31:28] RO 4'b0 Reserved Reserved

3'b000: 12 bit resolution
3'b001: 16 bit resolution
3'b010: 20 bit resolution
3'b011: 24 bit resolution
3'b100: 32 bit resolution
3'b101~111: Reserved
3'b000: 12 bit resolution

[5:3] RO  3'b0 12S_RX_WORDSIZE_1

[2:0] RO  3'b0 12S_RX_WORDSIZE_0

[27:25] RO  3'b0 12S_TX_WORDSIZE_3

3'b001: 16 bit resolution

[24:22] RO 3'b0 12S_TX_WORDSIZE_2 3'b010: 20 bit resolution

3'b011: 24 bit resolution
3'b100: 32 bit resolution
3'b101~111: Reserved
3'b000: 12 bit resolution
3'b001: 16 bit resolution
3'b010: 20 bit resolution
3'b011: 24 bit resolution
3'b100: 32 bit resolution
3'b101~111: Reserved
3'b000: 12 bit resolution
3'b001: 16 bit resolution
3'b010: 20 bit resolution
3'b011: 24 bit resolution
3'b100: 32 bit resolution
3'b101~111: Reserved
[15:11] RO 5'b0 Reserved Reserved

2'b00: 1 channel

2'b01: 2 channels

2'b10: 3 channels

2'b11: 4 channels
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[18:16] RO  3'b0 12S_TX_WORDSIZE_0
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2'b00: 1 channel
2'b01: 2 channels

[8:7] RO  2'b0 12S_RX_CHANNELS 5 b10: 3 channels
2'b11: 4 channels
, 1'b0: FALSE
[6] RO 1'b0 12S_RECEIVER_BLOCK 1'b1: TRUE
. 12S_TRANSIMITER_BLOC  1'b0: FALSE
Bl RO 1'b0 K 1'b1: TRUE
, 1'b0: FALSE
[4] RO 1'b0 125_MODE_EN 1'b1: TRUE
2'b00: 2
, 12S_FIFO_DEPTH_GLONA 2'b01: 4
[3:2] RO 2'b0 L 2'b10: 8
2'b11: 16
2'b00: 8
: 2'b01: 16
[1:0] RO 2'b0 APB_DATA_WIDTH 2'b10: 32
2'b11: Reserved
oxifs 2s_compveRsoN |

Specific values for this register are described in

iz O 215 e (Clohil A0 the Releases Table in the AMBA 2 release notes

[31:3] RO 29'b0 Reserved Reserved
[2:0] RW  3'b0 DMATDL Transmit Data Level
(C_DVA_RDLR o
[31:3] RO 29'b0 Reserved Reserved
[2:0] RW  3'b0 DMARDL Receive Data Level
loxoa | iC_SDA_SETUP o
[31:8] RO 24'b0 Reserved Reserved
[7:0] RW 8'b0x64 SDA_SETUP SDA Setup
ICACK GENERALCALL | |
[31:1] RO 31'b0 Reserved Reserved
[0] RW 1'bl ACK_GEN_CALL ACK General Call
loxoc |icenamestATUS |
[31:3] RO 31'b0 Reserved Reserved
[2] RO 1'b0 SLV_RX_DATA LOST Slave Received Data Lost
[1] RO 1'b0 ZLS\\/(—DISABLED—WHILE—B Slave Disabled While Busy (Transmit, Receive)
ic_en Status
1'b0: DW_apb_i2c is deemed completely inactive
0 RO 1'b0 IC_EN -
(ol - 1'b1: DW_apb_i2cis deemed to be in an enabled
state
[ 0xa0 | IC_FS_SPKLEN |
[31:8] RO 24'b0 Reserved Reserved
This register must be set before any 12C bus
[7:0] RW  8'bOxff IC_FS_SPKLEN transaction can take place to ensure stable
operation
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oaa | ic_Hs_SPKLEN o

[31:8] RO 24'b0 Reserved Reserved
This register must be set before any 12C bus
[7:0] RW  8'bOxff IC_HS_SPKLEN transaction can take place to ensure stable
operation
loxfa  _[ICCOMPPARAM I | |
[31:24] RO 8'b0 Reserved Reserved

The value of this register is derived from the
IC_TX_BUFFER_DEPTH coreConsultant parameter
8'b0x00: Reserved

[23:16] RO 8'b0 TX_BUFFER_DEPTH 8'b0x01: 2
8'b0x02: 3

8'b0xff: 256

The value of this register is derived from the
IC_RX_BUFFER_DEPTH coreConsultant parameter.
For a description of this parameter

8'b0x00: Reserved

8'b0x01: 2

8'b0x02: 3

[15:8] RO 8'b0 RX_BUFFER_DEPTH

8'bOxff: 256

The value of this register is derived from the
IC_ADD_ENCODED_PARAMS coreConsultant
parameter.

1'b0: False

1'b1: True

The value of this register is derived from the
IC_HAS_ DMA coreConsultant parameter
1'b0: False

1'b1: True

The value of this register is derived from the
IC_INTR_IO coreConsultant parameter

1'b0: Individual

1'b1: Combined

The value of this register is derived from the
IC_HC_COUNT_VALUES coreConsultant

[4] RO 1'b0 HC_COUNT _VALUES parameter

1'b0: False

1'b1: True

The value of this register is derived from the
IC_MAX_SPEED_MODE coreConsultant parameter
2'b00: Reserved

2'b01: Standard

2'b10: Fast

2'b11: High

The value of this register is derived from the
APB_DATA_WIDTH coreConsultant parameter

ADD_ENCODED_PARAM
S

(7] RO 1'b0

[6] RO 1'b0 HAS_DMA

[5] RO 1'b0 INTR_IO

[3:2] RO 2'b0 MAX_SPEED_MODE

[1:0] RO 2'b0 APB_DATA_WIDTH
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2'b00: 8 bits
2'b01: 16 bits
2'b10: 32 bits
2'b11: Reserved

g8 liccowpueson |

) , Specific values for this register are described in
31:0] RO 3200 IC_COMP_VERSION the Releases Table in the AMBA 2 release notes

oxfc | IC_COMP_TYPE ]

This assigned unique hex value is constant and is

[31:0] RO 32'b0 IC_COMP_TYPE derived from the two ASCII letters “DW” followed
by a 16-bit unsigned number
5+ 21 : 125 Mk
4.10 UART

BARSKRARIFEHRRIE, £2NIT4EH. XF HW 53X 1Mbps K415 BB REIREH(CTS, RTS)HY
FLRITBE , ANEXZFSE o N BENTFBRERFEK.

B UART EOFIEAR GPIOs HAIMIRE EWEM GPIO ik | HARMV AIREN. XF
NI TIREZSIMAREMY , bEBERRTENESEHNIAEERE,

4.10.1 FEF|IME
UART WA E B0 NPT o

Base address: 4000_4000

OFFSET TYPE RESET |[NAME | DESCRIPTION
_ RBR(Receive Buffer Register) LCR[7] bit=0

[31:8] RO 24'b0 Reserved Reserved
LSR[0] bit = 1,The data in this

[7:0] RO 8'b0 Receive Buffer Register . . .
register is valid
_ THR(Transmit Holding Register) LCR[7] bit=0
[31:8] \év 24'b0 Reserved Reserved
) W . . . . LSR[5] bit = 1,The data should only
[7:0] 0 8'b0 Transmit Holding Register be written to the THR

1.When UART_16550 == YES,Then
LCR[7] bit=1

RLL e RatEn e, 2.When UART_16550 == NO,Then

LCR[7] bit = 1,USR[0] = 0

[31:8] RO 24'b0 Reserved Reserved
— H *
(7:0] R 8'b0 Divisor Latch (low) btaufd rate = (serial clock freq) / (16
W divisor)

1. 1 ==Yz b
N I
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2.When UART_16550 == NO,Then

LCR[7] bit = 1,USR[0] =0
Reserved

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

_ IER(Interrupt Enable Register) LCR[7] bit=0

[31:8] RO 24'b0 Reserved
[7:0] \Ijv 8'b0 Divisor Latch (high)
[31:8] RO 24'b0 Reserved
[7] R 1'b0 PTIME

W
[6:4] RO 3'b0 Reserved
[3] R 1'b0 EDSSI

W
[2] R 1'b0 ELSI

W
[1] R 1'b0 ETBEI

W
[0] R 1'b0 ERBFI

W

Reserved

This is used to enable/disable the
generation of THRE Interrupt
1'b0: disable

1'b1: enable

Reserved

This is used to enable/disable the
generation of Modem Status
Interrupt

1'b0: disable

1'b1: enable

This is used to enable/disable the
generation of Receiver Line Status
Interrupt

1'b0: disable

1'b1: enable

This is used to enable/disable the
generation of Transmitter Holding
Register Empty Interrupt

1'b0: disable

1'b1: enable

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)

1'b0: disable

1'b1: enable

IR(interrupt Identity Register) | |

[31:8] RO 24'b0 Reserved
[7:6] RO 2'b0 FIFOSE
[5:4] RO 2'b0 Reserved
[3:0] RO 4'b0001 IID
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Reserved

This is used to indicate whether the
FIFOs are enabled or disabled
2'b00: disable

2'b11: enable

Reserved

This is used to indicates the highest
priority pending interrupt which can
be one of the following types
4'b0000: modem status

4'b0001: no interrupt pending
4'b0010: THR empty
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4'b0100: received data available
4'b0110: receiver line status
4'pb0111: busy detect
4'b1100: character timeout
[31:8] RO 24'b0 Reserved Reserved
This is used to select the trigger
level in the receiver FIFO at which
the Received Data Available
Interrupt is generated,The following
2'b0 RT trigger levels are supported:
2'b00: 1 character in the FIFO
2'b01: FIFO % full
2'b10: FIFO % full
2'b11: FIFO 2 less than full
This is used to select the empty
threshold level at which the THRE
Interrupts are generated when the
mode is active,The following trigger
2'b0 TET levels are supported:
2'b00: FIFO empty
2'b01: 2 characters in the FIFO
2'b10: FIFO % full
2'b11: FIFO % full
This determines the DMA signalling
mode
1'b0: mode 0
1'b1: mode 1
This resets the control portion of
1'b0 XFIFOR the transmit FIFO and treats the
FIFO as empty
This resets the control portion of
1'b0 RFIFOR the receive FIFO and treats the FIFO
as empty
This enables/disables the transmit
(XMIT) and receive (RCVR) FIFOs
1'b0: disable
1'b1: enable
o0 |ICR(LineControlRegister) | |
[31:8] RO 24'b0 Reserved Reserved
USR[0]=0,the bit is writeable;This
bit is used to enable reading and
writing of the Divisor Latch register
[7] 1'b0 DLAB (DLL and DLH) to set the baud rate
of the UART
1'b0: disable
1'b1: enable

[6] R 1'b0 Break This is used to cause a break
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[7:6]

O©=

[5:4]

o=

1'b0 DMAM

O©=

3]

o=

(2]

[1]

O©=

[0] 1'b0 FIFOE

O©=

e
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W
(5] RO 1'b0
R .
[4] - 1'b0
R \
[3] W 1'b0
R \
[2] W 1'b0
R \
[1:0] W 2'b0

Reserved

EPS

PEN

STOP

DLS

CMT4502 V1.1

condition to be transmitted to the
receiving device

Reserved

USR[0]=0,the bit is writeable;This is
used to select between even and
odd parity,when parity is enabled
(PEN set to one)

1'b0: an odd number of logic 1s is
transmitted or checked

1'b1: an even number of logic 1s is
transmitted or checked
USR[0]=0,the bit is writeable;enable
and disable parity generation and
detection in transmitted and
received serial character
respectively

1'b0: disable

1'b1: enable

USR[0]=0,the bit is writeable;select
the number of stop bits per
character that the peripheral
transmits and receives

1'b0: 1 stop bit

1'b1: 1.5 stop bits when DLS
(LCR[1:0]) is zero, else 2 stop bit
USR[0]=0,the bit is writeable;This is
used to select the number of data
bits per character that the
peripheral transmits and receives.
The number of bit that may be
selected areas follows:

2'b00: 5 bits

2'b01: 6 bits

2'b10: 7 bits

2'b11: 8 bits

(00 | MCR(Modem ControlRegisten) | |

[31:7] RO 25'h0
R \

[6] w 1o
R :

[5] W 1'b0

[4] R 1'b0

Reserved

SIRE

AFCE

LoopBack
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Reserved

SIR_MODE == Enabled,the bit is
writeable;enable/disable the IrDA
SIR Mode

1'b0: disable

1'b1: enable

AFCE_MODE == Enabled,the bit is
writeable;enable/disable the Auto
Flow Control

1'b0: disable

1'b1: enable

This is used to put the UART into a
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3]

[2]

[1]

[0]

04 | LSR(Line Status Register)

[31:8]

[7]

[6]

[5]

[4]

3]

w

X

X

=

R
w

RO

RO

RO

RO

RO

RO

1'b0

1'b0

1'b0

1'b0

24'b0

1'b0

1'b1

1'b1

1'b0

1'b0

ouT2

OouT1

RTS

DTR

Reserved

RFE

TEMT

THRE

BI

FE
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diagnostic mode for test purposes
This is used to directly control the
user-designated Output2 (out2_n)
output

1'b0: de-asserted (logic 1)

1'b1: asserted (logic 0)

This is used to directly control the
user-designated Outputl (outl_n)
output

1'b0: de-asserted (logic 1)

1'b1: asserted (logic 0)

Request to Send. This is used to
directly control the Request to Send
(rts_n) output

1'b0: de-asserted (logic 1)

1'b1: asserted (logic 0)

This is used to directly control the
Data Terminal Ready (dtr_n) output
1'b0: de-asserted (logic 1)

1'b1: asserted (logic 0)

Reserved

FIFO_MODE != NONE and FCR[0] =
1,the bit is relevant;This is used to
indicate if there is at least one
parity error, framing error, or break
indication in the FIFO

1'b0: no error

1'b1: error

Transmitter Empty bit;

FIFO_MODE != NONE and FCR[0] =
1,this bit is set whenever the
Transmitter Shift Register and the
FIFO are both empty

FIFO_MODE == NONE and FCR[0] =
0,this bit is set whenever the
Transmitter Holding Register and
the Transmitter Shift Register are
both empty

Transmit Holding Register Empty bit
This is used to indicate the
detection of a break sequence on
the serial input data.

This is used to indicate the
occurrence of a framing error in the
receiver

1'b0: no framing error

1'b1: framing error
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[2]

[1]

[0]

RO

RO

RO

1'b0

1'b0

1'b0

PE

OE

DR

CMT4502 V1.1

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

1'b0: no parity error

1'b1: parity error

This is used to indicate the
occurrence of an overrun error
1'b0: no overrun error

1'b1: overrun error

This is used to indicate that the
receiver contains at least one
character in the RBR or the receiver
FIFO

1'b0: no data ready

1'b1: data ready

(08 | MSR(ModemStatusRegister) | |

[31:8]

[7]

[6]

[5]

[4]

3]

(2]

RO

RO

RO

RO

RO

RO

RO

24'b0

1'b0

1'b0

1'b0

1'b0

1'b0

1'b0

Reserved

DCD

RI

DSR

CTS

DDCD

TERI
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Reserved

This is used to indicate the current
state of the modem control line
dcd n

1'b0: de-asserted (logic 1)

1'b1: asserted (logic 0)

This is used to indicate the current
state of the modem control line ri_n
1'b0: de-asserted (logic 1)

1'b1: asserted (logic 0)

This is used to indicate the current
state of the modem control line
dsr_n

1'b0: de-asserted (logic 1)

1'b1: asserted (logic 0)

This is used to indicate the current
state of the modem control line
cts_n

1'b0: de-asserted (logic 1)

1'b1: asserted (logic 0)

This is used to indicate that the
modem control line decd_n has
changed since the last time the MSR
was read

1'b0: no change on dcd_n since last
read of MSR

1'b1: change on dcd_n since last
read of MSR

This is used to indicate that a
change on the input ri_n has
occurred since the last time the
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MSR was read

1'b0: no change on ri_n since last
read of MSR

1'b1: change on ri_n since last read
of MSR

This is used to indicate that the
modem control line dsr_n has
changed since the last time the MSR

. was read

[ RO 1'0 DDSR 1'b0: no change on dsr_n since last
read of MSR
1'b1: change on dsr_n since last
read of MSR
This is used to indicate that the
modem control line cts_n has
changed since the last time the MSR

0] RO 1'b0 DCTS was read

1'b0: no change on ctsdsr_n since
last read of MSR
1'b1: change on ctsdsr_n since last

read of MSR
ScRiscratchpad Register) |
[31:8] RO 24'b0 Reserved Reserved
[7:0] R 3'b0 Scratchpad Register This register is for programmers to

W use as a temporary storage space

LPDLL(Lctw Power Divisor Latch SIR LP RX == Yes
Low Register) nu

[31:8] RO 24'b0 Reserved Reserved
This register makes up the lower 8-
) R . bits of a 16-bit,this register that
[7:01 w 8'b0 LPDLL contains the baud rate divisor for
the UART
LI?DLH(L(?W Power Divisor Latch SIR_LP_RX == Yes
High Register)
[31:8] RO 24'b0 Reserved Reserved
This register makes up the upper 8-
) R \ bits of a 16-bit,this register that
[7:0] w &'bo LPDLH contains the baud rate divisor for
the UART
0x30~0x6¢ SRBR(Shadow Receive Buffer SHADOW == YES and LCR[7] bit = 0
Register)
[31:8] RO 24'b0 Reserved Reserved
This is a shadow register for the RBR
[7:0] RO 8'b0 Shadow Receive Buffer Register and has been allocated sixteen 32-

bit locations so as to accommodate

71/ 108



CMT4502 V1.1

burst accesses from the master
0x30~0x6¢ STHR(Shadow Transmit Holding | o\ o\ == vES and LCR[7] bit = 0
Register)

[31:8] RO 24'b0 Reserved Reserved
This is a shadow register for the THR
w , . . . and has been allocated sixteen 32-
[7:0] 0 8'b0 Shadow Transmit Holding Register bit locations so as to accommodate

burst accesses from the master
(0x70 [ FAR(FIFOAccessRegister) | |
[31:1] RO 31'b0 Reserved Reserved
Writes have no effect when
FIFO_ACCESS == No, always
readable, This register is use to

[0] \F;V 1'b0 FIFO Access Register enable a FIFO access mode for
testing
1’bO0: disable
1’b1: enable
[31:8] RO 24'b0 Reserved Reserved
FAR[O] = 1,the bit is valid;Reading
. . . this register gives the data at the
[7:0] RO 850 Transmit FIFO Read top of the transmit FIFO or the data
in the THR
[31:10] RO 22'b0 Reserved Reserved
FAR[O] = 1,the bit is valid;This bit is
w . used to write framing error
Bl 0] 1’60 RFFE detection information to the receive
FIFO or the RBR
FAR[O] = 1,the bit is valid;This bit is
w . used to write parity error detection
(8] 0 1’60 RFPE information to the receive FIFO or
the RBR
FAR[O] = 1,the bit is valid;This bit of
w , the data that is written to the RFWD
[7:0] 0] 8'b0 RFWD is pushed into the receive FIFO or
the RBR
lorC_ | USR(UARTStatsRegiste) | |
[31:5] RO 27'b0 Reserved Reserved
FIFO_STAT == YES,the bit is vlid;This
is used to indicate that the receive
(4] RO 1'v0 RFF FIFO is completely full
1'b0: not full
1'b1: full
FIFO_STAT == YES,the bit is vlid;This
[3] RO 1'b0 RFNE is used to indicate that the receive

FIFO contains one or more entries
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1'b0: empty

1'b1: not empty

FIFO_STAT == YES,the bit is vlid;This

is used to indicate that the transmit
[2] RO 1'b1 TFE FIFO is completely empty

1'b0: not empty

1'b1: empty

FIFO_STAT == YES, the bit is vlid;This

is used to indicate that the transmit
[1] RO 1'bl TFNF FIFO in not full

1'b0: full

1'b1: not full

This is indicates that a serial transfer

is in progress, when cleared

indicates that the DW_apb_uart is
[0] RO 1'b0 BUSY idle or inactive

1'b0: idle or inactive

1'b1: busy (actively transferring

data)
. FIFO_STAT ==
I T
[31:5] RO 27'b0 Reserved Reserved
[4:0] RO 50 Transmit FIFO Level This is indicates the number of data

entries in the transmit FIFO

. FIFO_STAT ==
[31:5] RO 27'b0 Reserved Reserved
[4:0] RO 50 Receive FIEO Level This.is ir.1dicates thg number of data
entries in the receive FIFO
[31:3] RO 29'b0 Reserved Reserved
FIFO_MODE == None,the written
w . have no effect;XMIT FIFO Reset.
(2l 0] 1’60 XFR This is a shadow register for the
XMIT FIFO Reset bit(FCR[2])
FIFO_MODE == None,the written
w . have no effect;RCVR FIFO Reset.
(1] (0] e RFR This is a shadow register for the
RCVR FIFO Reset bit(FCR[1])
W This asynchronously resets the
[0] 0 1'b0 UR DW_apb_uart and synchronously

removes the reset assertion

SRTS(Shadow Request to Send) SHADOW == YES

[31:1] RO 31'b0 Reserved Reserved
R , This is a shadow register for the RTS
[0] W 1'b0 Shadow Request to Send bit(MCR[1])

SBC.R(Shadow Break Control SHADOW == YES
Register)
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[31:1] RO 31'b0 Reserved Reserved
R , . This is a shadow register for the
[0] W 1'b0 Shadow Break Control Register Break bit(LCR[6])

1=

[31:1] RO 31'b0 Reserved Reserved
This is a shadow register for the
R , DMA mode bit(FCR[3])
[0] W 1'b0 Shadow DMA Mode 1'b0: mode 0
1'bl: mode 1
I=

[31:1] RO 31'b0 Reserved Reserved
This is a shadow register for the
R FIFO enable bit(FCR[0])
[0] 1'b0 Shadow FIFO Enable 1'b0: disable
w
1'b1: enable

1=
Sshadow RV Triger) | g0 17 A0

[31:2] RO 30'b0 Reserved Reserved

This is a shadow register for the
RCVR trigger bits(FCR[7:6])
2'b00: 1 character in the FIFO
2'b01: FIFO % full

2'b10: FIFO % full

2'b11: FIFO 2 less than full
FIFO_MODE != None and

e

[1:0] 2'b0 Shadow RCVR Trigger

STET(Shadow TX Empty Trigger) THRE_MODE_USER == Enabled and
SHADOW == YES
[31:2] RO 30'b0 Reserved Reserved
THRE_MODE_USER == Disabled,the
written have no effect;This is a
shadow register for the TX empty

R ] trigger bits (FCR[5:4])
[1:0] W 2'b0 Shadow TX Empty Trigger 2'b00: FIFO empty
2'b01: 2 characters in the FIFO
2'b10: FIFO % full
2'b11: FIFO % full
(x4 [HX(HakTX) |
[31:1] RO 31'b0 Reserved Reserved
FIFO_MODE == None,the written
have no effect;This register is use to
[0] \F;V 1'b0 Halt TX halt transmissions for testing
1'b0: disable
1'b1: enable
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DMASA(DMA Software
Acknowledge) _

[31:1] RO 31'b0 Reserved Reserved

DMA_EXTRA == No,the written have
no effect;This register is use to

w . perform a DMA software
(o] 0] 1’60 DMA Software Acknowledge acknowledge if a transfer needs to
be terminated due to an error
condition
CPR(Component Parameter UART_ADD_ENCODED_PARAMS ==
Register) YES
[31:24] RO 8'b0 Reserved Reserved
8'b0x00: 0
8'b0x01: 16
8'b0x02: 32
[23:16] RO 8'b0 FIFO_MODE X
8'b0x80: 2048
8'b0x81- Oxff: reserved
[15:14] RO 2'b0 Reserved Reserved
, 1'b0: FALSE
[13] RO 1'b0 DMA_EXTRA 1'b1: TRUE
. 1'b0: FALSE
[12] RO 1'b0 UART_ADD_ENCODED_PARAMS 1'b1: TRUE
, 1'b0: FALSE
[11] RO 1'b0 SHADOW 1'b1: TRUE
. 1'b0: FALSE
[10] RO 1'b0 FIFO_STAT 1'b1: TRUE
. 1'b0: FALSE
[9] RO 1'b0 FIFO_ACCESS 1'b1: TRUE
. 1'b0: FALSE
[8] RO 1'b0 ADDITIONAL_FEAT 1'b1: TRUE
. 1'b0: FALSE
[7] RO 1'b0 SIR_LP_MODE b1, TRUE
' 1'b0: FALSE
[6] RO 1'b0 SIR_MODE 1'b1: TRUE
1'b0: FALSE
R 1' THRE_MODE
Bl 0 b0 -MO 1'b1: TRUE
1'b0: FALSE
4 R 1' AFCE_MODE
[41 0 = CE_MO 1'b1: TRUE
[3:2] RO 2'b0 Reserved Reserved
2'b00: 8 bits
2'b01: 16 bits
1: R 2' APB_DATA WIDTH
[1:0] 0 b0 - - 2'b10: 32 bits

2'b11: reserved

(oxXF8 | UCV(UART Component Version) | ADDITIONAL_FEATURES == YES
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[31:0] RO 32'b0 UART Component Version

ASCII value for each number in the
version, followed by *. For example
32 30 _31_2Arepresents the
version 2.01*

CTR(Component Type Register) ADDITIONAL_FEATURES == YES

32'b0x4457 This register contains the

A RO 0110 FeESEl 2 peripherals identification code

5% 22: UART &R

4.11  BEREREF (PWM)
CMT45 RIS %% 6 BT EEI(PWM)HI . PWM BB IR E R AT S Z2 LR SR &7
BHRESKNHTEERE. 819 pWwM EAI LR MEE, N S=RBaESMNEEMEX
BRAY BT EREREHlo
EREFR 16MHz Y. XX TEDNPWMBIHTS , 28 —MRELLBENR 2-128 (XZEFHENR 2
HIEBRHRBRNIREL ) WToMmEs , M—NAIREN. RARIUTEHRTA top_count By 16 f7it
W, 3 16 WITHERM 0 IH B S ARER |, ITHRFEEN 0o HILFA , PWM HISHRIMT
R -

Freq PWM = 16MHz / (N_prescaler * N_top_count);
TTHESRNBER TRERN |, 3 16 VITHERVITREIRBER |, PWM B 5 HRAR IR, B A
H, HEZ=HWMTAR :

Duty_cycle_PWM = N_threshold/N_top_count;
PWM HIRMEH R AT REN , XEREFSITHETHS THEN , HFETRH 130,
PWM IRFEEIT BB ER R ME 12 IR |, LARMRIE, EXFBERIT , HEFDLELA
REREE , Mz EAERX,
EREFEE —MORFERX , EXMERT , BEFLELA | BEEMRE TR , XEWRER
EAT2EEE,
LR EFTR |, PWM BEHKEZFESIALRZ ; 16bit top_count, 16bit threshold count, 3bit precaler
count, PWM R, PwM X ( EAEXHKZIHEX ) . PWM enable, PWM load enable (load
new settings)o &-NEEI AL H M 0x4000_E004 F| 0x4000_E044 KB 17 Rt 1T Ih4mEE, LN
W& RI1Z 5 F B 7787 0x4000_E000<0><4> , LAMEFTH PWM BIES A # T4HRE. ¥ cMT45 K5I
SR HEsREMRXE.
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top value

compare value

pwm output

11: PWM B

4.11.1 FERIME
PWM HIHERE R TR,

Base address: 4000_EO000

OFFSET  TYPE RESET | NAME | DESCRIPTION
(000 |PWMEN ___ [pwmenabe |

[31:18] RO 14'b0  reserved Reserved

load parameter of PWM channel 4, 5. need to be
conjunction with setting bit16 of PWMXCTLO registers.
1'b0: no load

1'b1: load

enable of PWM channel 4, 5. need to be conjunction
with setting bit0 of PWMXxCTLO registers.

1'b0: disable

1'b1: enable

load parameter of PWM channel 2, 3. need to be
conjunction with setting bit16 of PWMXxCTLO registers.
1'b0: no load

1'b1: load

enable of PWM channel 2, 3. need to be conjunction
with setting bit0 of PWMXCTLO registers.

1'b0: disable

1'b1: enable

load parameter of PWM channel 0, 1. need to be
conjunction with setting bit16 of PWMXCTLO registers.

[17] RW 1'b0 pwm_load_45

[16] RW 1'b0 pwm_en_45

[15] RW 1'b0 pwm_load_23

[14] RW 1'b0 pwm_en_23

[13] RW 1'b0 pwm_load_01
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1'b0: no load

1'b1: load

enable of PWM channel 0, 1. need to be conjunction
with setting bit0 of PWMXCTLO registers.

1'b0: disable

1'b1: enable

load parameter of PWM channel 3, 4, 5. need to be
conjunction with setting bit16 of PWMXxCTLO registers.
1'b0: no load

1'b1: load

enable of PWM channel 3, 4, 5. need to be conjunction
with setting bit0 of PWMXCTLO registers.

[10] RW 1'b0 pwm_en_345 1'b0: disable

[12] RW 1'b0 pwm_en_01

[11] RW 1'b0 pwm_load_345

1'b1: enable

load parameter of PWM channel 0, 1, 2. need to be
conjunction with setting bit16 of PWMXxCTLO registers.
1'b0: no load

1'b1: load

enable of PWM channel 0, 1, 2. need to be conjunction
with setting bit0 of PWMXxCTLO registers.

1'b0: disable

1'b1: enable

[7:5] RO 3'b0 reserved Reserved

load parameter of all six PWM channels. need to be
conjunction with setting bit16 of PWMXxCTLO registers.
1'b0: no load

1'b1: load

[3: 1] RO 3'b0 reserved Reserved

enable of all six PWM channels. need to be conjunction
with setting bit0 of PWMXxCTLO registers.

1'b0: disable

1'b1: enable

_ PWMOCTLO pwm channel 0 contrl reigister

instant load parameter of PWM channel 0.

[9] RW 1'b0 pwm_load_012

[8] RW 1'b0 pwm_en_012

(4] RW 1'b0 pwm_load_all

[0] RW 1'b0 pwm_en_all

pwmO_load _ins

[31] RW 1'b0 M- 1'b0: no load
1'b1: instant load
[30:17] RO 14'b0  reserved Reserved
load parameter of PWM channel 0.
[16] RW 1'b0 pwmO_load 1'b0: no load
1'b1: load
[15] RO 1'b0 reserved Reserved

clock prescaler of PWM channel 0.

3'b000: pwm_clk is divided by 1 for count clock
3'b001: pwm_clk is divided by 2 for count clock
3'b010: pwm_clk is divided by 4 for count clock

[14:12] RW 3'b0 pwmO_clk_div
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3'b011: pwm_clk is divided by 8 for count clock
3'b100: pwm_clk is divided by 16 for count clock
3'b101: pwm_clk is divided by 32 for count clock
3'b110: pwm_clk is divided by 64 for count clock
3'b111: pwm_clk is divided by 128 for count clock

[11: 9] RO 3'b0 reserved Reserved
count mode of PWM channel 0.
[8] RW 1'b0 z\:mo_cnt_mo 1'b0: up mode
1'b1: up and down mode
[7:5] RO 3'b0 reserved Reserved
output polarity setting of PWM channel 0.
1'b0: rising edge. Second edge within the PWM period is
[4] RW 1'b0 pwmO_polarity  rising
1'b1: falling edge. Second edge within the PWM period is
falling
[3: 1] RO 3'b0 reserved Reserved
enable of PWM channel 0.
[0] RW 1'b0 pwmO_en 1'b0: disable
1'b1: enable

PWMOCTL1 pwm channel 0 conter value setting

[31:16] RW 16'b0  pwmO_cmp_val the compare value of PWM channel O
[15: 0] RW 16'b0  pwmO _cnt_top the counter top value of PWM channel 0

PWMI1CTLO pwm channel 1 contrl reigister

. instant load parameter of PWM channel 1.
pwml_load_ins

[31] RW 1'b0 - 1'b0: no load
1'b1: instant load
[30:17] RO 14'b0  reserved Reserved
load parameter of PWM channel 1.
[16] RW 1'b0 pwm1l_load
1'b0: no load
1'b1: load
[15] RO 1'b0 reserved Reserved

clock prescaler of PWM channel 1.
3'b000: pwm_clk is divided by 1 for count clock
3'b001: pwm_clk is divided by 2 for count clock
3'b010: pwm_clk is divided by 4 for count clock

[14:12] RW 3'b0 pwml clk_div  3'b011: pwm_clk is divided by 8 for count clock
3'b100: pwm_clk is divided by 16 for count clock
3'b101: pwm_clk is divided by 32 for count clock
3'b110: pwm_clk is divided by 64 for count clock
3'b111: pwm_clk is divided by 128 for count clock

[11: 9] RO 3'b0 reserved Reserved

count mode of PWM channel 1.

1'b0: up mode

1'b1: up and down mode

pwml_cnt_mo

(8] RW 1'b0 e
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[7:5] RO 3'b0 reserved Reserved
output polarity setting of PIWM channel 1.
1'b0: rising edge. Second edge within the PWM period is
[4] RW 1'b0 pwml_polarity  rising
1'b1: falling edge. Second edge within the PWM period is
falling
[3:1] RO 3'b0 reserved Reserved
enable of PWM channel 1.
[0] RW 1'b0 pwml_en 1'b0: disable
1'b1: enable
[0x144 | PWMICTLL | pwm channel 1 conter valuesetting
[31:16] RW 16'b0  pwml_cmp_val the compare value of PWM channel 1
[15: 0] RW 16'b0 pwml _cnt_top the counter top value of PWM channel 1

PWM2CTLO pwm channel 2 contrl reigister

. instant load parameter of PWM channel 2.
pwm2_load_ins

[31] RW 1'b0 i 1'b0: no load
1'b1: instant load
[30:17] RO 14'b0 reserved Reserved
load parameter of PWM channel 2.
[16] RW 1'b0 pwm2_load 1'b0: no load
1'b1: load
[15] RO 1'b0 reserved Reserved

clock prescaler of PWM channel 2.
3'b000: pwm_clk is divided by 1 for count clock
3'b001: pwm_clk is divided by 2 for count clock
3'b010: pwm_clk is divided by 4 for count clock
[14:12] RW 3'b0 pwm2_clk_div  3'b011: pwm_clk is divided by 8 for count clock
3'b100: pwm_clk is divided by 16 for count clock
3'b101: pwm_clk is divided by 32 for count clock
3'b110: pwm_clk is divided by 64 for count clock
3'b111: pwm_clk is divided by 128 for count clock

[11: 9] RO 3'b0 reserved Reserved
count mode of PWM channel 2.
8] RW  1'b0 Z‘g’mz—cnt—mo 1'b0: up mode
1'b1: up and down mode
[7:5] RO 3'b0 reserved Reserved
output polarity setting of PWM channel 2.
1'b0: rising edge. Second edge within the PWM period is
(4] RW 1'b0 pwm2_polarity  rising
1'b1: falling edge. Second edge within the PWM period is
falling
[3: 1] RO 3'b0 reserved Reserved
enable of PWM channel 2.
[0] RW 1'b0 pwm2_en 1'b0: disable
1'b1: enable
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_ PWM2CTL1 pwm channel 2 conter value setting

[31:16] RW 16'b0  pwm2_cmp_val the compare value of PWM channel 2
[15: 0] RW 16'b0  pwm2_cnt_top the counter top value of PWM channel 2

_ PWMS3CTLO pwm channel 3 contrl reigister

. instant load parameter of PWM channel 3.
pwm3_load_ins

[31] RW 1'b0 - 1'b0: no load
1'b1: instant load
[30:17] RO 14'b0 reserved Reserved
load parameter of PWM channel 3.
[16] RW 1'b0 pwm3_load 1'b0: no load
1'b1: load
[15] RO 1'b0 reserved Reserved

clock prescaler of PWM channel 3.
3'b000: pwm_clk is divided by 1 for count clock
3'b001: pwm_clk is divided by 2 for count clock
3'b010: pwm_clk is divided by 4 for count clock
[14:12] RW 3'b0 pwm3_clk_div  3'b011: pwm_clk is divided by 8 for count clock
3'b100: pwm_clk is divided by 16 for count clock
3'b101: pwm_clk is divided by 32 for count clock
3'b110: pwm_clk is divided by 64 for count clock
3'b111: pwm_clk is divided by 128 for count clock

[11: 9] RO 3'b0 reserved Reserved
count mode of PWM channel 3.
8] RW  1'b0 Z‘g’m—c”t—mo 1'b0: up mode
1'b1: up and down mode
[7:5] RO 3'b0 reserved Reserved
output polarity setting of PWM channel 3.
1'b0: rising edge. Second edge within the PWM period is
[4] RW 1'b0 pwm3_polarity  rising
1'b1: falling edge. Second edge within the PWM period is
falling
[3: 1] RO 3'b0 reserved Reserved
enable of PWM channel 3.
[0] RW 1'b0 pwm3_en 1'b0: disable
1'b1: enable

PWM3CTL1 pwm channel 0 conter value setting

[31:16] RW 16'b0  pwm3_cmp_val the compare value of PWM channel 3
[15: 0] RW 16'b0  pwm3_cnt_top the counter top value of PWM channel 3

_ PWMACTLO pwm channel 4 contrl reigister

. instant load parameter of PWM channel 4.
pwm4_load_ins

[31] RW 1'b0 - 1'b0: no load

1'b1: instant load
[30:17] RO 14'b0  reserved Reserved

load parameter of PWM channel 4.
[16] RW 1'b0 pwm4_load 1'b0: no load

1'b1: load
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[15] RO 1'b0 reserved Reserved
clock prescaler of PWM channel 4.
3'b000: pwm_clk is divided by 1 for count clock
3'b001: pwm_clk is divided by 2 for count clock
3'b010: pwm_clk is divided by 4 for count clock
[14:12] RW 3'b0 pwmé_clk_div  3'b011: pwm_clk is divided by 8 for count clock
3'b100: pwm_clk is divided by 16 for count clock
3'b101: pwm_clk is divided by 32 for count clock
3'b110: pwm_clk is divided by 64 for count clock
3'b111: pwm_clk is divided by 128 for count clock

[11: 9] RO 3'b0 reserved Reserved
count mode of PWM channel 4.
8] RW  1'b0 g‘évm4—cnt—m° 1'b0: up mode
1'b1: up and down mode
[7:5] RO 3'b0 reserved Reserved
output polarity setting of PWM channel 4.
1'b0: rising edge. Second edge within the PWM period is
[4] RW 1'b0 pwm4_polarity  rising
1'b1: falling edge. Second edge within the PWM period is
falling
[3:1] RO 3'b0 reserved Reserved
enable of PWM channel 4.
[0] RW 1'b0 pwm4_en 1'b0: disable
1'b1: enable

_ PWMA4CTL1 pwm channel 4 conter value setting

[31:16] RW 16'b0  pwm4d _cmp val the compare value of PWM channel 4
[15: 0] RW 16'b0  pwm4d _cnt_top the counter top value of PWM channel 4

_ PWMS5CTLO pwm channel 5 contrl reigister

. instant load parameter of PWM channel 5.
pwm5_load_ins

[31] RW 1'b0 H— 1'b0: no load
1'b1: instant load
[30:17] RO 14'b0  reserved Reserved
load parameter of PWM channel 5.
[16] RW 1'b0 pwm5_load 1'b0: no load
1'b1: load
[15] RO 1'b0 reserved Reserved

clock prescaler of PWM channel 5.
3'b000: pwm_clk is divided by 1 for count clock
3'b001: pwm_clk is divided by 2 for count clock
3'b010: pwm_clk is divided by 4 for count clock
[14 :12] RW 3'b0 pwm5_clk div  3'b011: pwm_clk is divided by 8 for count clock
3'b100: pwm_clk is divided by 16 for count clock
3'b101: pwm_clk is divided by 32 for count clock
3'b110: pwm_clk is divided by 64 for count clock
3'b111: pwm_clk is divided by 128 for count clock
[11: 9] RO 3'b0 reserved Reserved
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pwm5_cnt_mo
de

count mode of PWM channel 5.
1'b0: up mode
1'b1: up and down mode
[7:5] RO 3'b0 reserved Reserved
output polarity setting of PWM channel 5.
1'b0: rising edge. Second edge within the PWM period is
(4] RW 1'b0 pwmb5_polarity  rising
1'b1: falling edge. Second edge within the PWM period is
falling
[3:1] RO 3'b0 reserved Reserved
enable of PWM channel 5.
[0] RW 1'b0 pwm5_en 1'b0: disable
1'b1: enable
[ 0x44 | PWMS5CTLL | pwm channel 5 conter valuesetting
[31:16] RW 16'b0  pwm5_cmp_val the compare value of PWM channel 5
[15: 0] RW 16'b0  pwm5_cnt_top the counter top value of PWM channel 5
5% 23: PWM SR

(8] RW 1'b0

4.12 EXf#BER (QDEC)

IE R FREB B AT AT 70 A B HUROR B8 Y NS S 4m BB 12 RIS S P ARES |, A T Ak Z &R
2. AIRERGIARMER , MCENARFER, EXBEFRIF=HIEMNRSEE , 7
WIER ax/2x/1x TTBHE

4.12.1 HFREMEK
X R 2 IS B 0T AR

Base address: 4000_B000

OFFSET TYPE RESET [NAME | DESCRIPTION

[31:9] — 23'b0 reserved
[8] RW  1'b0 chnz_en enable channel z
[7:5] — 3'b0 reserved
[4] RW  1'b0 chny_en enable channel y
[3:1] — 3'b0 reserved
[0] RW  1'b0 chnx_en enable channel x
(004  Jintemable | |
[31:30] — 2'b0 reserved
. . enable interupt, counter addition overflow
[29] RW  1'b0 int_quaz_02f en (from 0 to F)
, . enable interupt, counter subtraction overflow
[28] RW  1'b0 int_quaz_f20_en ( from F to 0)
[27] RW  1'b0 int_quay_02f en
[26] RW  1'b0 int_quay_f20_en
[25] RW  1'b0 int_quax_02f _en
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index counter interupt mode
0 index changes, 1 index equals hit

enable index counter interupt

qguadrature counter interupt mode
0 index changes, 1 index equals hit

enable quadrature counter interupt

008 __  fitgdear | |

[24] RW  1'b0 int_quax_f20_en
[23] — 1'b0 reserved

[22] RW 1'b0 incz_int_mode
[21] — 1'b0 reserved

[20] RW  1'b0 int_incz_en
[19] — 1'b0 reserved

[18] RW  1'b0 guaz_int_mode
[17] — 1'b0 reserved

[16] RW  1'b0 int_quaz_en
[15] — 1'b0 reserved

[14] RW  1'b0 incy_int_mode
[13] — 1'b0 reserved

[12] RW  1'b0 int_incy_en
[11] — 1'b0 reserved

[10] RW  1'b0 quay_int_mode
[9] — 1'b0 reserved

[8] RW  1'b0 int_quay_en
[7] — 1'b0 reserved

[6] RW  1'b0 incx_int_mode
[5] — 1'b0 reserved

[4] RW  1'b0 int_incx_mode
[3] — 1'b0 reserved

[2] RW  1'b0 quax_int_mode
[1] — 1'b0 reserved

[0] RW  1'b0 int_quax_en
[31:30] — 2'b0 reserved

[29] wC 1'b0 quaz_02f clr
[28] wWC 1'b0 quaz_f20 clr
[27] wC 1'b0 quay_02f_clr
[26] wWC 1'b0 quay_f20 clr
[25] wC 1'b0 quax_02f clr
[24] WwC 1'b0 quax_f20 clr
[23:21] — 3'b0 reserved

[20] WC 1'b0 incz_clr
[19:17] — 3'b0 reserved

[16] WC 1'b0 quaz_clr
[15:13] — 3'b0 reserved

[12] WC 1'b0 incy_clr

[11:9] — 3'b0 reserved

(8] WC 1'b0 quay_clr

[7:5] — 3'b0 reserved

[4] WC 1'b0 incx_clr

[3:1] — 3'b0 reserved

[0] WwC 1'b0 quax_clr

clear 0 to F interupt
clear F to 0 interupt

clear index counter interupt

clear quadrature counter interupt

I I
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[31:30] — 2'b0 reserved
[29] RO 1'b0 int_quaz_02f 0 to F interupt status
[28] RO 1'b0 int_quaz_f20 F to O interupt status
[27] RO 1'b0 int_quay_02f
[26] RO 1'b0 int_quay_f20
[25] RO 1'b0 int_quax_02f
[24] RO 1'b0 int_quax_f20
[23:21] — 3'b0 reserved
[20] RO 1'b0 int_inc_z index counter interupt status
[19:17] — 3'b0 reserved
[16] RO 1'b0 int_qua_z quadrature counter interupt status
[15:13] — 3'b0 reserved
[12] RO 1'b0 int_inc_y
[11:9] — 3'b0 reserved
[8] RO 1'b0 int_qua_y
[7:5] — 3'b0 reserved
[4] RO 1'b0 int_inc_x
[3:1] — 3'b0 reserved
[0] RO 1'b0 int_qua_x
o0 | |
[31:18] — 14'b0 reserved

index counter mode
[17:16] RW  2'b0 incx_mode 00 high level 01 positive edge
10 negtive edge 11 pos and neg edge
[15:2] — 14'b0 reserved
guadrature counter mode
1:0 RW  2'b0 d
[1:0] quax_mode 01 mode 1x, 10 mode 2x, 11 mode 3x

o | |

[31:0] RW  32'b0 quax_hit to compare with qua_cnt, trigger interupt

oas

[31:0] RW  32'b0 incx_hit to compare with inc_cnt, trigger interupt

oac

[31:0] RO 32'b0 quax_cnt quadrature counter

[31:0] RO 32'b0 incx_cnt index counter

. |
[31:18] — 14'b0 reserved
[17:16] RW  2'b0 incy_mode
[15:2] — 14'b0 reserved
[1:0] RW  2'b0 quay_mode

[31:0] RW  32'b0 quay_hit

T R R
[31:0] RW  32'b0 incy_hit
[31:0] RO 32'b0 quay_cnt
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[31:0] RO 32'b0 incy_cnt

[31:18] — 14'b0 reserved
[17:16] RW  2'b0 incz_mode
[15:2] — 14'b0 reserved
[1:0] RW  2'b0 guaz_mode
(o3¢ | |

[31:0] RW  32'b0 quaz_hit

[31:0] RW  32'b0 incz_hit

[31:0] RO 32'b0 quaz_cnt

I e
[31:0] RO 32'b0 incz_cnt

(Ox3fC | ] |
[31:0] RW  32'b0 dummy
[15] RO 1'b0 reserved Reserved

%24 EXHEEEREME

413 BRAM(KSCAN)

RABBSZI 1617 18 SINRER | SAFTRILTEISFBLMEERAREA | £7
DAEE GPIO 5| ATRA#E, RERAKNSHUUBESTFRRE , SERM (RBIE ).
BB ZIRE, 255us HHAEIM 0ms B 128ms Bz ERK AT E ( BRUIRRRERN ) o
HEBRABTUURITHER , BRAIRBIRER AL PN, FWERE , EPMCRSEFFSHRMN
g A “1” B AR H P IR ES

BARKIEFEFIEINBEIER, FHEXT , BHABKIIGHES , EAV/REERERA
S Em ESIM , LU EMEREIZET ., FHIEXERNRE , BEE#HIT CPULE, 52
AR, BHERT , RARASEHRERANRLZIN | BTSE T RY S1T/5IE SRS
HEIRRSEED | AR R R H R R ERES.

4.13.1 HEREMRR
RABHARELOTFHR.

Base address: 4002_4000

OFFSET TYPE RESET | NAME | DESCRIPTION
o0

[31:24] RW  8'h00 mkdi key scan debounce interval, 0-255, unit: 512uS

23] RW 160 mk_pol keY mattrix polarlty., 0: active scan high, active sense high; 1:
active scan low, active sense low;

[22] RO 1'b0 reserved  no use/as
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[21] RW 1'b0 asact auto scan on activity: 0, no auto scan, 1, auto scan on activity
[20] RW  1'b0 imkp ignore multi key press
[19:2] RW  18'hO ms mattrix scan outputs enable: 1: enable, 0: disable
[1] RW  1'b0 ks_ie key scan interupt enable
[0] RW  1'b0 ks_en key scan enable
joca ./ |
[31:18] RO 14'b0 reserved
[17] WC  1'b0 mkp key pressed indicator, 0: no key press, 1: key pressed, write 1 to
clear
[16:1] RO 16'hOFFF mr key scan inputs states
(0] e 1'b0 mi interupt §tate, write 1 to clear interupt, O: no interupt, 1:
interupt issued,
o8 ./ |
[31:13] RO 19'b0 reserved
[12] RO 1'b0 SO scan on: 1: auto scan is on going, 0: scan off
[11:10] RO 2’60 Al multi key pressed, 00, no key press, 01: 1 key press, 10, more
than 1 key pressed
[9:5] RO 5'h1F rp row of key pressed, only for 1 key pressed case
[4:0] RO 5'h1F cp column of key pressed, only for 1 key pressed case
I
[31:16] RO 16'h0 mkcl column 1 key pressed, for multi key pressed case
[15:0] RO 16'h0 mkcO column 0 key pressed, for multi key pressed case
[31:16] RO 16'h0 mkc3 column 3 key pressed, for multi key pressed case
[15:0] RO 16'h0 mkc2 column 2 key pressed, for multi key pressed case
[31:16] RO 16'h0 mkc5 column 5 key pressed, for multi key pressed case
[15:0] RO 16'h0 mkc4 column 4 key pressed, for multi key pressed case
T
[31:16] RO 16'h0 mkc7 column 7 key pressed, for multi key pressed case
[15:0] RO 16'h0 mkc6 column 6 key pressed, for multi key pressed case
S
[31:16] RO 16'h0 mkc9 column 9 key pressed, for multi key pressed case
[15:0] RO 16'h0 mkc8 column 8 key pressed, for multi key pressed case
[31:16] RO 16'h0 mkc11 column 11 key pressed, for multi key pressed case
[15:0] RO 16'h0 mkc10 column 10 key pressed, for multi key pressed case
[31:16] RO 16'h0 mkc13 column 13 key pressed, for multi key pressed case
[15:0] RO 16'h0 mkc12 column 12 key pressed, for multi key pressed case
EZ
[31:16] RO 16'h0 mkc15 column 15 key pressed, for multi key pressed case
[15:0] RO 16'h0 mkc14 column 14 key pressed, for multi key pressed case
e |
[31:16] RO 16'h0 mkc17 column 17 key pressed, for multi key pressed case
[15:0] RO 16'h0 mkcl6 column 16 key pressed, for multi key pressed case
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[31:16] RW  16'h0 reserved

[15:0] RW  16'hOFFF mk_in_en enable/disable key scan inputs: 0: disable, 1: enable
[31:2] RW  30'hO reserved

[1:0] RW  2'b0 ks_pena_i

[31:0] RW  32'h0 ks_iosel

25 @AFEEME

4.14 HFiETEMEREEPGA)NEREERER(ADC)

12 7 #) SARADC B 10 MaIAI®RO, HAF , PGATARAOE 2, B EEARSFE KO
wE2N, HR e MIARO U REN 3NESWMAKOR 6 NEBMAKO . FIHER
T, AlRE ADC , FHEBFEMISHNBAFTREZLILRIESBMA , BEFRFEMN ADC
RHEPIER, EAFAEERT , ADC IUBEFARMBEE R ARG ABRE , HFRIREHEE
FHEMNNRNFELE.

PGA_inp PGA_inp
PGA_inm PGA PGA_inm
] adc_out<11:0>
ADC adc_clkout
ch_m<3:0>
ch_p<3:0>
12: ADC /&K
4.14.1 ADC %%
% PGA X% 3 3t TM 0dB F| 42dB KB zESBE .
Stage 1 Stage 2 Buffer
PGA_inp
PGA_inm

PGA_gain1<1:0> PGA_gain2<2:0>

PGA_SEenable

VCM

13 : PGA IR TREHE
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pga_gainl<l> | pga_gainl<0> Stag(:s)gam Pga<_2g>aln2 pga_gain2<1> | pga_gain2<0> gsati?\%::)
0 0 0 0

0 0 0
0 1 12 0 0 1 3
1 0 24 0 1 0 6
0 1 1 9
1 0 0 12
1 0 1 15
1 1 0 18
3 26 : PGA MK

BT’ PGA_SEenable IR E N “1” , AILAME PGA A HBEBEIRS |, AT PGA FFFIRE B iFiE
No

4.14.2 ADC B&

BRIAMERT , ADCATFHER, FRERXT , ADC RENNHERAFRENTY
80k/160k/320k, MAWMOATLARENEZESHRIR(EHA)BA , RINBERT , ELTESTEWA
RS, REFTHRAERES , ADC FFRARBENNEHRRHITRE |, HHBEEFESEEHENDN
NFMNEF. FIEBEENRERNGR 128Byte , BIBEHEIIRIE — NPT L. B 12 UK
5IE &5 A 2Byte BYZE(E],

0x4000_F07C _ Register Description

[4] adc_ctrl_override Set manual mode: 1: manual, 0: auto. Default 1

For auto mode only, adc conversion time sel: 0: 1.56us, 1:
[3] adc_tconv_sel

2.34us
[2:1] adc_clk_sel For manual mode only, clksel: 00: 80k, 01: 160k, 10: 320k
[0] max_rate_256k_320k  For auto mode only, max rate base: 0, 256k, 1, 320k

0x4000_F048 _ Register Description

For manual mode only: 12 bit ADC signle-ended mode
negative side enable. Bit<11> Bit<8> cannot both be 1;
1: Enable single-ended mode
0: Differential mode
For manual mode only: 12 bit ADC signle-ended mode
positive side enable. Bit<8> Bit<11> cannot both be 1;
1: Enable single-ended mode
0: Differentail mode
For manual mode only: 12 bit ADC input channel select
control bits.
adc12_ctrl<3:1>  Selected channel
000 PGA inputs, differential
001 Temperature sensing inputs, differential
010 input A, positive and negative
011 input B, positive and negative
100 input C, positive and negative

[11] adcl2b_semode_enm

[8] Adc12b_semode_epm

[7:5] Channel configure
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12b ADC power up control.
[3] ADC enable 1: Power up ADC
0: Power down ADC

Memory start/end addresses ADC channels

4005_0400 — 4005_047F PAG inputs, differential

4005_0480 — 4005_04FF Temperature sensing, differential

4005_0500 — 4005_057F Input A, positive or differential

4005_0580 —4005_05FF Input A, negative

4005_0600 — 4005_067F Input B, positive or differential

4005_0680 —4005_06FF Input B, negative

4005_0700 — 4005_077F Input C, positive or differential

4005_0780 —4005_07FF Input C, negative

[7] input C, negative

[6] Input C, positive or differential

[5] Input B, negative

[4] Input B, positive or differential

[3] Input A, negative

[2] Input A, positive or differential

[1] Temperature sensing, differential

[0] PGA inputs, differential

[7] input C, negative, write 1 to clear

[6] Input C, positive or differential, write 1 to clear
[5] Input B, negative, write 1 to clear

[4] Input B, positive or differential, write 1 to clear
[3] Input A, negative, write 1 to clear

[2] Input A, positive or differential, write 1 to clear
[1] Temperature sensing, differential, write 1 to clear
[0] PGA inputs, differential, write 1 to clear

+27: ADCHFHER

£ fF“adc_ctrl_override”i®RiERN 0, ADC BN A B EEREER , BANEEFIZBRRETHN

I3t 4T B3 KA. FiIE ADC I ABESAIBS NN S EFREEHTERE , THRENEES
EXRENE, BR/ZERA. £20/5inMEERE/BREE , A TR, MFPIEX -8 |, XF
BEfREFEEREMNNNFHLES,

0x4000_F06C ADC_CTLO Register Description

Temperature channel config: [3:0] sample time, for max rate 320k:
[31:16] sensing, auto 2T to 62T, step 4T; for max rate 256k, 3T to 63T, step
mode, differential 4T, T is period of 1.28MHz; [4] channel enable; [5]

differential 1 or single-ended 0; [6] continuous 0 or
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one shot 1. For auto channel sweep mode only

channel config: [3:0] sample time, for max rate 320k:
PGA inputs, 2T to 62T, step 4T; for max rate 256k, 3T to 63T, step
differential 4T, T is period of 1.28MHz; [4] channel enable; [5]
differential 1 or single-ended 0; [6] continuous 0 or
one shot 1. For auto channel sweep mode only

0x4000_F070 ADC_CTL1 Register Description

channel config: [3:0] sample time, for max
rate 320k: 2T to 62T, step 4T; for max rate
256k, 3T to 63T, step 4T, T is period of
1.28MHz; [4] channel enable; [5] differential
1 or single-ended 0; [6] continuous O or one
shot 1. For auto channel sweep mode only

[15:0]

[31:16] Inputs A, negative

channel config: [3:0] sample time, for max
rate 320k: 2T to 62T, step 4T; for max rate
Input A, positive or 256k, 3T to 63T, step 4T, T is period of
differential 1.28MHz; [4] channel enable; [5] differential
1 or single-ended 0; [6] continuous 0 or one
shot 1. For auto channel sweep mode only

0x4000_F074 ADC_CTL2 Register Description

channel config: [3:0] sample time, for max
rate 320k: 2T to 62T, step 4T; for max rate
256k, 3T to 63T, step 4T, T is period of
1.28MHz; [4] channel enable; [5] differential
1 or single-ended 0; [6] continuous O or one
shot 1. For auto channel sweep mode only

[15:0]

[31:16] Input B, negative

channel config: [3:0] sample time, for max
rate 320k: 2T to 62T, step 4T, for max rate
Input B, positive or 256k, 3T to 63T, step 4T, T is period of
differential 1.28MHz; [4] channel enable; [5] differential
1 or single-ended 0; [6] continuous 0 or one
shot 1. For auto channel sweep mode only

0x4000_F078 ADC_CTL3 Register Description

channel config: [3:0] sample time, for max
rate 320k: 2T to 62T, step 4T, for max rate
256k, 3T to 63T, step 4T, T is period of
1.28MHz; [4] channel enable; [5] differential
1 or single-ended 0; [6] continuous O or one
shot 1. For auto channel sweep mode only

[15:0]

[31:16] Input C, negative
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channel config: [3:0] sample time, for max
rate 320k: 2T to 62T, step 4T, for max rate
[15:0] Input C, positive or 256k, 3T to 63T, step 4T, T is period of
differential 1.28MHz; [4] channel enable; [5] differential
1 or single-ended 0; [6] continuous O or one
shot 1. For auto channel sweep mode only
28 : ADCHEERR
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4.14.3 ADC BEiE<3:0>HEE M

PGA inputs hardwired

temp sensing hardwired
aio<0> Input A negative
aio<1> Input A positive
aio<2> Input B negative
aio<3> Input B positive
aio<4> Input C negative
ai0<9> Input C positive

7229 : ADC EEEEY

AT LUE T 4R 4R aio_pass<7:0>3X aio_attn<7:0> , MIEHL MUX Fi%#E Aio<9, 4:0> and PGA
inputs(Aio<7:8>), N | FFZF1FEF 0x4000_F020<8><0>IRE N 01 , AIfF Aio<0>EEE M Aw O A
B 1IE T =

0x4000_F020 _ Register Description

attn[5:0]. analoglO control for {aio<9>, aio<4>, aio<3>,
aio<2>, aio<1>, aio<0>}.
{attn[x], pass[x]}:

[13:8] Attenuation ctrl 00 switch off
01 pass
10 attenuate to 1/4
11 NC

pass[5:0]. analoglO control for {aio<9>, aio<4>, aio<3>,
aio<2>, aio<1>, aio<0>}.

{attn[x], pass[x]}:

00 switch off

01 pass
10 attenuate to 1/4
11 NC

note: analog 10 sharing
gpio<11>/aio<0>
gpio<12>/aio<1>
gpio<13>/aio<2>
gpio<14>/aio<3>
gpio<15>/aio<4>
gpio<16>/aio<5>/32K XTAL input
gpio<17>/aio<6>/32K XTAL output
gpio<18>/aio<7>/pga in+
gpio<19>/aio<8>/pga in-
gpio<20>/aio<9>/mic bias

£z 30 : Mux ##l ADC EBEEF

[5:0] pass ctrl
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5 “xBATESH
BAFESHREETERKAMBRENERT , CMT4502 AT LUS1THIRBRIAE, KATEITE
BAEESHHAE T ZTEWRSEMS NI SN, AXKATESHEIFLR 32,

Symbol Parameter | Min. | WMax____| Uit

Supply voltages

VvDD3 -0.3 +3.6 Vv
DEC 1.32 Vv
VSS 0 Vv
1/0 pin voltage
VIO -0.3 VDD +0.3 Vv
Environmental
Storage temperature -40 +125 °C
Moisture
MSL Sensitivity Level 2
Human Body
ESD HBM Model Class 2 4 kv
Charged Device
ESD CDMQF Model{QF4s, 750 v
7x7 mm
package)
Flash memory
Endurance 20 000 write/erase cycles
Retention 10 years at 40 °C
Number of times an address
can be written between erase 2 times
cycles

31 EXRNBAEESH

ATTENTION

- OBSERVE PRECAUTION FOR HANDLING
ELECTROSTATIC SENSITIVE DEVICE

HBM (Human Body Model): Class 2
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6 BERER
BREINFIRHZE CMT4502 BEB EHPEITHVES I, M3k 33,

mmm

VDD3 Supply voltage, normal mode
tr_VDD Supply rise time (0 V to 1.8 V) 100 ms
TA Operating temperature -40 27 125 °C

3% 32 : CMT4502 IRIEFFIE
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7 TR R 2R
7.1 TR B IRIHE

lIIﬂMMMIIIHIIIEMMHII"IMI“HEHNMIHMHI

Tx only at 0dBm with internal DC-DC @3V
Rx Only with internal DC-DC @3V 8 mA

*33: Tk BRME

7.2 RSB
| Parameter | Description | MIN | TYP | MAX [ UNIT

RF Max Output 10 dBm
Power
RF Min Output -20 dBm
Power
?&\Q/pior BLE 20dB occupy-bandwidth for BLE modulation 1Mbps 1100 KHz
gl\lilvbvpfsor BLE 20dB occupy-bandwidth for BLE modulation 2Mbps 2300 KHz
LI o IRl 20dB occupy-bandwidth for GFSK modulation 2Mbps 1100 KHz
500Kbps

B
(1)25:,;/;? GFSK 20dB occupy-bandwidth for GFSK modulation 2Mbps 1100 KHz
Error Vector Offset EVM for OQPSK modulation 0.02
Measure

DE BLE
ng/pior Frequency deviation for GFSK modulation 1Mbps 160 250  KHz
;RAEt\)/pzor BLE Frequency deviation for GFSK modulation 2Mbps 320 500  KHz

T’ 34 : REBRAK
7.3 BRI
7.3.1 RXBLE 1Mbps GFSK
| Parameter | Descripton | MIN [ TYP [ MAX | UNIT
Rx Sensitivity Sensitivity test 1Mbps BLE ideal transmitter, 37 Byte .97 dBm
BER=1E-3

co_—cha'mnel modulated interferer in channel, 37 Byte BER=1E-3 -6 I/CdB
rejection

Selectivity +1MHz Wanted signal at -67dBm, modulated interferer at 7 1/C dB

+/- 1MHz, 37 Byte BER=1E-3
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Wanted signal at -67dBm, modulated interferer at

Selectivity +-2MHz +/- 2MHz, 37 Byte BER=1E-3 45 I/CdB
Wan ignal at -67dBm, m | interferer

Selectivity +-3MHz /f‘ ;\:‘:' :,§7333:e?3EdR= 1&_3°d” ated interferer at 50 I/C dB
Wan ignal at -67dBm, m | interferer

Selectivity +-4MHz /_a 47\2?5,%7333;?3;% i odulated interferer at 50 I/C dB

Selectivity +-5MHz  Wanted signal at -67dBm, modulated interferer 55 1/C dB

or More at >=+/- 5MHz, 37 Byte BER=1E-3

Selectivity Imag Wanted signal at -67dBm, modulated interferer at 29 /C dB

frequency imagefrequency, 37 Byte BER=1E-3
Wanted signal at 2402MHz, -64dBm, Two interferers

Intermodulation at 2405 and 2408 MHz respectively, at the given -20 dBm
power level, 37 Byte BER=1E-3

Carrier Frequency +- KHz

Offset Tolerance 350

Sample Clock +-

Offset Tolerance 120 ppm

5% 35 : RX BLE 1Mbps GFSK ##%

7.3.2  RXBLE 2Mbps GFSK
| Parameter | Description [ MIN| TYP | MAX | UNIT |

Sensitivity test 2Mbps BLE ideal transmitter, 37 Byte

Rx Sensitivity BER=1E-3 -94 dBm
co.—ch:fmnel modulated interferer in channel, 37 Byte BER=1E-3 -6 I/C dB
rejection
.. Wanted signal at -67dBm, modulated interferer at
Selectivity +-1MHz +/- IMHz, 37 Byte BER=1E-3 -5 I/C dB
.. Wanted signal at -67dBm, modulated interferer at
Selectivity +-2MHz +/- 2MHz, 37 Byte BER=1E-3 9 I/C dB
.. Wanted signal at -67dBm, modulated interferer at
Selectivity +-3MHz +/-3MHz, 37 Byte BER=1E-3 30 I/C dB
.. Wanted signal at -67dBm, modulated interferer at
Selectivity +-4MHz +/- AMHz, 37 Byte BER=1E-3 40 I/C dB
Selectivity +-5MHz ~ Wanted signal at -67dBm, modulated interferer 55 /C dB
or More at >=+/- 5MHz, 37 Byte BER=1E-3
Selectivity Imag Wanted signal at -67dBm, modulated interferer at 2 /C dB
frequency imagefrequency, 37 Byte BER=1E-3
Wanted signal at 2402MHz, -64dBm, Two interferers
Intermodulation at 2405 and 2408 MHz respectively, at the given -20 dBm
power level, 37 Byte BER=1E-3
Carrier Frequency +- KHz
Offset Tolerance 350
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Sample Clock +-
Offset Tolerance 120
#R 36 : RX BLE 2Mbps GFSK ##%

ppm

7.3.3  RX500Kbps GFSK
| Parameter | Description | MIN| TYP | MAX | UNIT

Sensitivity test 500Kbps BLE ideal transmitter, 37 Byte

Rx Sensitivity BER=1E-3 -98 dBm
CO._Ch?nnel modulated interferer in channel, 37 Byte BER=1E-3 -4 I[/CdB
rejection
Selectivity +- Wanted signal at -67dBm, modulated interferer at +/- 10 /C dB
1MHz 1MHz, 37 Byte BER=1E-3
Selectivity +- Wanted signal at -67dBm, modulated interferer at +/- 45 /C dB
2MHz 2MHz, 37 Byte BER=1E-3
Selectivity +- Wanted signal at -67dBm, modulated interferer at +/- 50 1/C dB
3MHz 3MHz, 37 Byte BER=1E-3
Selectivity +- Wanted signal at -67dBm, modulated interferer at +/- 50 /C dB
4MHz 4MHz, 37 Byte BER=1E-3
Selectivity +- Wanted signal at -67dBm, modulated interferer 55 /C dB
5MHz or More at >=+/- 5MHz, 37 Byte BER=1E-3
Selectivity Imag Wanted signal at -67dBm, modulated interferer at 24 /C dB
frequency imagefrequency, 37 Byte BER=1E-3
Wanted signal at 2402MHz, -64dBm, Two interferers
Intermodulation  at 2405 and 2408 MHz respectively, at the given -19 dBm
power level, 37 Byte Ber=1E-3
Carrier Frequenc
Offset Tole(jancey +350 KHz
Sample Clock +120 .

Offset Tolerance
5% 37 : RX 500Kbps GFSK #L#&

7.3.4 RX125Kbps GFSK
| Parameter | Description | MIN| TYP | MAX | UNIT |

Sensitivity test 125Kbps BLE ideal transmitter, 37 Byte

Rx Sensitivity BER=1E-3 -103 dBm
co.-chz?mnel modulated interferer in channel, 37 Byte BER=1E-3 -1 I/CdB
rejection

Selectivity +- Wanted signal at -67dBm, modulated interferer at +/- 11 1/C dB
1MHz 1MHz, 37 Byte BER=1E-3

Selectivity +- Wanted signal at -67dBm, modulated interferer at +/- 45 1/C dB
2MHz 2MHz, 37 Byte BER=1E-3
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Selectivity +- Wanted signal at -67dBm, modulated interferer at +/- 50 /C dB
3MHz 3MHz, 37 Byte BER=1E-3
Selectivity +- Wanted signal at -67dBm, modulated interferer at +/- 50 /C dB
4MHz 4MHz, 37 Byte BER=1E-3
Selectivity +- Wanted signal at -67dBm, modulated interferer 55 1/C dB
5MHz or More at >=+/- 5MHz, 37 Byte BER=1E-3
Selectivity Imag Wanted signal at -67dBm, modulated interferer at )8 /C dB
frequency imagefrequency, 37 Byte BER=1E-3
Wanted signal at 2402MHz, -64dBm, Two interferers
Intermodulation  at 2405 and 2408 MHz respectively, at the given -18 dBm
power level, 37 Byte BER=1E-3
Carrier Frequency +- KHz
Offset Tolerance 350
Sample Clock +-
Offset Tolerance 120 ppm

R 38 : RX 125Kbps GFSK ##&

7.4 RSSI M #&
mm

RSSI Dynamic Range

RSSI Accuracy RSSI Accuracy Valid in range -100 to -30dBm +/-2 dB

RSSI Resolution Totally 7bit, from 0 to 127 1 dB

RSSI Period 8 us
7% 39 : RSSI JHE
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8 RiBR

AHB Advanced High-performance Bus (ARM bus standard)
AHB-AP DAP AHB Port for debug component access thru AHB bus
AMBA Advanced Microcontroller Bus Architecture
AON Always-on power domain
APB Advanced Peripheral Bus (ARM bus standard)
APB-AP DAP APB Port for debug component access thru APB bus
BROM Boot ROM
DAP Debug Access Port ( ARM bus standard)
ETM Embedded trace module
FPU Floating Point Unit
12C Inter-Integrated Circuit
12S Inter-IC Sound, Integrated Interchip Sound
ITM Instrumentation Trace Macrocell Unit
ITAG Joint Test Access Group (IEEE standard)
JTAG-AP DAP’s JTAG Access Port to access debug components
JTAG-DP DAP’s JTAG Debug Port used by external debugger
J&M Jun and Marty LLC
MPU Memory Protection Unit
NVIC Nested vector Interrupt Controller
PCR Power Clock Reset controller
POR Power on reset, it is active low in this document
RFIF APB peripheral to interface RF block
SWD Serial Wire DAP (ARM bus standard)
SoC System on chip
SPI Serial Peripheral Interface
SRAM Static Random Access memory
TWI Two-Wire Interface
UART Universal Asynchronous Receiver and Transmitter
WDT Watchdog Timer
%40 : RiF&:
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9 TR R
CMT4502-EQR QFN32 Tape&Reel 5000
CMT4502-EQR2 QFN48 Tape&Reel 3000

a1 iITHAER
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10 BT

OMT4502048

1813EPB231

CMT4502 V1.1

CMT4502——8LE 4.2 50

14 ; BT
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11 HERYT
11.1  aFN32 %R

- 3 - o u.k
32x L
JUUuUuUuUuu :
' » dr
) -
RO20
PINI# CORNER ) GO (-
B i | 9 . M win, | NOM MAX
») - YMBO : ' i
) ] 0.70 0.75 0.80
A 085 | 090 0.95
DATUM B
- e - Al 0 0.02 0,05
> - A3 —  |o20 REF -
e[Sl N NN m(ﬂ NN =d b 018| 023 0.28
o gl N~ D S5.00BSC
Bkl TOP VIEW Eﬂ SEE DETAIL B E S5.00BSC
BOTTOM VIEW ‘
D2 355 365 375
ViE=E E2 3.55 3.65 375
Al (DATUM & DR B) e 0.50BSC
_rn — SEATING FLANE 0l ;; g;g 035 040
aex [E]eee]t] [ ) - -
. SIDE VIEW 'h Jﬁ aa0 015
-1 TERMNAL T bbb 0,10
EVENODD TERMINGL STDE
ccc 0.10
ddd 0.05
DETAIL B Py 008
NOTES! :
L. DIMENSIONING AND TOLERANCING CONFIRM TO ASME Y14.5M-1954 FFF 010

15 : QFN32 BER

ERYRMENER, AERMEGNE
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11.2 QFN48 H3E R

= RER @ C[A[T]
J TET;?x‘b ddd@t
L JUUTTUUyguuuuu
= [$[FFF@[C[A[B]
] d
- d
- d
- d
D q. v
) d - MIN, | NOM. | MAX.
g g 0.70 0,75 0.80
-~ =) d A 0.80 0.85 0.90
PINIF CORNER -] = Al 0 002 0.05
48 ] 8 A3 - 020 REF| -
2x[]asalc] nnnnnNnAnnn b E S 0.30
1
ex[Secalt] : — D 7.00BSC
[@]r2¢@[C[a[B] E 7 00BSC
TOP VIEW D2 5100 520 5.30
BOTTOM VIEW E2 510 S5.20 5.30
e 0.50BSC
L 035] 040 0.45
K 050 - -
L aao 015
Al SIDE VIEW bbb 510
ccc 0.10
ddd 0,05
eee 0.08
ND Frf 0.10

TES:
L DIMENSIONING AND TOLERANCING CONFIRM TO ASME Y14.5M-1994

16 : QFN48 HEER
A RYBMIANEXR AERNEONE
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12 N RARFEHI N BiEr
121 NABRFES

- M = T m = o

=

0T e e ot [ [ ANTENNA
= F = F OF OH H & =
______ 5 o F —
4 = - A 14 RF 1 o |
P4 w = EF [ty 12
[-4 - . .
R : : 1 RIT W e HE
= P L 5 -
13 FERR L —
PL 0 — =
CMT45XX - cu
1T w
& ¥id 2—( |—“|.
- taf
. 19 Flé HTAL PP
n 178k
] Fid I:l I FL7
HTAL
=
xew [ - 4
TS xCt  aMD 4{ |II
.|||7' GMD  xc3 £ _fde
I3

17 : HRAERFEHI

122 #HREEE

12.2.1 HE

REH SR TE /AR NR TRZE MR/ ERES ;

Xtal/OSC BN Ep R HMBERMRER , NRAREEHBLAKE , FzEEEXY ;

LDO BB ZFRMBMMNIRE , ROFEERFER/FHRINE |

RERFTENHIESNR , HtEENXR[MRITESZHEESIRFBRIZER,

S SRR

BRELENNTREEPC ITREEHEFEEE)EN RF LR , SUEF| 500hm FEHT;IX
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FERA T IEE/IRER ISR AR M R L Y S5 BR AV IE R
7. EDHENRFRE—H, THhNRENHRE ;
8. —ERKEMSINPLtENEEFIRITE N —E 5

12.2.2 SRBRHF

1. 84 vDD 5SIMEFE—SHEBERRBHRCH AENREH BRI KB BIFRATRS ;

2. HEIMERL  SHEERNRAIAESREIT voD 51H ;

3. HE|MEERINBRAHRN , AEA—K—PFANERR. —HRERLT , KEFHFHNER
EHR/NBEAHRN 100 BEL , ERIVEFFEFLRANBAFEFTEFH @A R,
RAMBERB[EERITSIM ;

4. BEREKRNERBFZEFZRBRANEER , LB BT BEREN EMI R ;

5. BEMEENFIEERREWN , FETERES.

12.2.3 PCBHEHRE

1. HEMER 4= PCB;

2. HMBEMNERAR——NNEREREHN ;

3. S PCB MEE 2 BEXAREM R , N T ESE NS ME At mE 92 0tk, 52
BAEHIE EMELAHETEH , BN BEREB2FRRAIRES R ;

4. BIRBERBRER;

5. RERERE;

6. EEE ,FH2ENPCB —MBERATREMETHHNERIN. FRFOL , NRATRERIE
EKERESEARNRYT  BRAESELAEHECRFELS voD RXEE , FARNERERR
RiERESTL , HEARE#IENEHEBEMHEL.,

12.2.4 EERMHSHE
1. BUES-EABRSBESHRL
2. FEILEANS (FFE ) MERZ L HITAEE ;
3. ERESERSNRSBERFNEGERN S ETERE
4. FEULFHBTHHIEMTEE,

12.2.5 HhEeig
1. REERANEERIATAENGRE. REAGR. MEHSHTS  BUERSR
SHERSA ICEIH , ABEEFERR , UMHBIEERRS  HIE rce BERS ;
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2. EHEBRLENSBMBEED , TREBEANKABRIVER , FEEBEDBR ;

3. BHHERLEK , AIEBRREHITEMN—LBERE ;

4. BNFEREJEMFEHE THALSIRGRZRERHL T , HARN RS INNE
SafEEREB.

12.2.6 iR
1. EHMERATRERESKERNEMRD , RIKBEEMRFZRNEETIRS
PRAKEHRBANER ;
2. RS HMEEMLE ;
3. THEMRMBESINKEE ML , E R HIML s A DUBT th 4 Bk B RS R .

107 / 108



