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1 ik

CDCTLO1A &K SPI $2 1] UART #5428, UART
St 1 [ 4kA8 F CDBUS #4i8. (Bf# % SPI 4% 1) CDBUS
%)
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o P2 WL W AEE I AIRRE AT DI RE

o SCRPRGHARAREL,  FLHER S O AR I (R ZEL
YEIIEREZ LS

o 5 50Mbps UART i# %,
« $5 /1 50MHz SPI I 8k,

o 8 MR AY, 2 N RIEGAT. (BENGAF RN
256 bytes.)

« /NEERE: QFN16 3x3mm.

o 3.3V (£10%) H YR,

. -40 ~ 125 °C TAEJEH.

o SCRFRRAANI IS BRI o

o SCHF 4 £80 3 2% SPT (SDO Al SDI A 445 ).
« RIEHAZ 5V 5N

o HETEFAER: 32kHz ~ 150MHz.

o IMRICHYE .
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- AFEHT
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- HWHWT
« IoT 1M
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- ]| 100nF Ei()()nF
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6! spi RE {3 2RE ~ al8
7] ok Te Lk ]
8S5 o nonT0 3 3o o B
SPI guhn 4o 2
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“ -0

SH

CRE P A IR IMQ LBHAN AT A I o 3 42 R L AT i
pdR ki, AT LA IS B 2400 e AT HIFH )

Revl.6
https://dukelec.com

Email: info@dukelec.com



CDCTLO1A

4 CDBUS 1l

CDBUS 5 3“4k [src_addr, dst addr, data len], SRJG &M P %, &5 4E 2 MFI 1 CRC
(55 MODBUS CRC #[F]).

FAE MK CDBUS W r] LA E B H FALG A0 5 Il I, #4045 48 UART. RS-232. RS-485. USB FE#le# M.
1M bit JZ2 [ 1) 5E 2 CDBUS WS 7 B4 L I TR il (B AR, DASEIph ot oy B B (1) %
FOAR G ) S

41 PR (CDBUS-A)
o GINT B ERALE, BEMR CAN BZk—FF O gl fph 5.

o SCREXUHRR A, SEURDEIRDS,  ml B BURIBCRE R vl Ik sysclk = 3 (140 sysclk 24 150MHz I R
4 50Mbps).

o CRERRR. AUBR .

o KNI Bdla RNl 253 55

o TEPFSTRL. PREL. BUERLS U, 19 CPU B S T RKS 1.
o AMERAL L RS-485 T (AT RRITIRAR0

PR ool R — AN Sl
CHR AT DA RN 25 PR S5 455 A8 FR I TR B )

SRC_ADDR DST_ADDR DATA_LEN DATA CRC_L CRC_H
0x0C 0x0D 0x01 [0xCD] 0x52 0xB2
Ef X )t 00 UDENED NN 14080 8B 9800000000000 IR0
v IDLE start o TX permit
- T ——

Pk

o MEARSEO ST RE AT E R, vl DABhAS RIS A I ] (TX_PERMIT_LEN).
s vNLIE

RX B RFE S5 A7 T 1/2 bit; TX [P HOE B RE 5S4 T 3/4 bit.
IBiERBE 022 N G ka2l R 0%, HERIERIYEH P Esh &b k%,
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CDCTLO1A

4.2 Break F&FEIP AR (CDBUS-BS)
7t CDBUS-A #:0 R, WSS /- #E K, w2 ok 345 R IR0

AR YEX AN W, WIS CDBUS-BS 5L S B T e 0] 48 A 2l 15 -

o ANA]HY KL TX_PERMIT_LEN 200 B AN, 202 0 K 10 2 57t ABE G o
o WURATA N AR RILVE T IN 2 2 B S5 A BOL BRI, W AIEVE RTIN 0T 46 A

o 7 D REAE B 25 PRI ()3 3 MAX_IDLE_LEN Jri,  H A3 Bl miiss 2 A8, S5 k% — break 7478 5 £k
B H A RARE .

IDLE TX  Frame IDLE
start  permit pending start

X
permit

IDLE
start

Frame X
pending permit
X Frame MAX IDLE
permit pending IDLE  Send break start  permit
character

T Frame
permit pending

CDBUS-BS #3015 sl B A i vy i, A3 H ARSI

5 CDBUSIP #%
SRS AITE 2 %8 8): https://cdbus.org
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5.1

JREAER]

VCC (3.3V)

00: oc 8 pages for RX
o1:  od
02: 61
03: od
: xx
ff: XX
00:  xx
Registers 01: XX
VERSION Poox RI
SETTING 1 xx RX logic | Deserializer
INT_FLAG 00:  xx
01: XX
™ - : xx GPIO controlled | |RE N
by register
X — ff: XX
RX_CTRL
o1 e
:gKN SPI Slave e.g. MAX3485 =
T 0y 00:  6c 0
e g oL: od TX logic Serializer
. 3 02: 01 TE
ir
nr < 2 z 03:  cd | | 7] %
0SC_0 h g : xx =
T CLK Config %0: =
CLK Status 01 xx
VCAP | : xx
3.3V 1 xx 2 pages for TX
] LDO 1.8V Core Power
GND
CDCTLO1A
6 EHIENX
RI RE TE TO
vce [ (] TESTO
VCAP [ ] TEST1
GND
TEST2 [ (] 0SC_I
INT ) ( 0SC_0

SDO SDI SCK SS
TOP VIEW
No R /O WHEETH ik
17 GND Hh
1 VCC 3.3V HLJE (£10%), Y% 100nF P 7 FL 2 55 1% E1H
2 VCAP WE 1.8V (£10%) 100mA LDO i i, M 1uF P& R 55

I E

3,11,12 TESTx

I Mz P 2 B
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4 INT o L TSI, TR (BRI eRdfEf s

5 SDO o - SPI MISO

6 SDI I - SPI MOSI

7 SCK I - SPI s[5

8 SS I - SPI it

9 0OsSCO O - OSC it C(fff FHAMER I Bham A B B 7))

10 osC1 1 - OSC i N\ BLA R i A

13 TO o - TX Htl, B4 RS-485 PHY [FRIE ST

14 TE o - TX {fifg, %BE RS-485 PHY [ AL Re s [T

15 RE o - GPIO #E4 M, W H T-45 ] RS-485 PHY HIFLI M g
16 RI I - RX Wi\, &EF:4 RS-485 PHY RS (5V &%)

7.1 RPHiHE
MILLIMETER
SYMBOL
D Da MIN NOM MAX
A 0. 80 0.85 0. 90
h Al - 0.02 0.05
1 J O U L | b 0.18 0.25 0. 30
b1 0.11 0.16 0.21
2 N |
C 0. 10 0.15 0.20
Ll S % O gz D 2.90 3.00 3.10
D C D2 1.55 1.65 1.75
Jj / C e 0. 50BSC
- ) d) O O — Ne 1.50BSC
S QfL
Nd 1. 50BSC
EXPOSED THERMAL Nd
E 2.90 3.00 3. 10
PAD ZONE
E2 1.55 1. 65 1.75
: < L 0.30 0.35 0.40
'_I_D_D_'_l BOTTOM VIEW h 0. 30 0.35 0. 40
] i
<C
7.2 RFRSH
5 Min. Max.
TG =55 °C 150 °C
TEHEJROE AR (ESD-HBM) | N £2000 V
T LR, T L 2R AT A (ESD-CDM) 2 - +750 V
=¥ Latch-Up ° - 200 mA / +1.5 VccMax
1. 2% E AEC-Q100-002. A 0.3 Fhili & 1 ikl
2. ZZ% L AEC-Q100-011.
3. % MU JESD78F:2022, Ta=+125°C.
7.3 RER%MHF
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CDCTLO1A

5 Min. Max.
R -40°C  125°C
7.4 HRBSIEHE
ZH Min Typ. Max
VCC fitH, -10% 33V +10%
Vi -0.3V - 0.8V
Viu 20V - 36V
Viu (RI ) 20V - 55V
VoL - - 04V
Vou 24V - -
IOL’ IOH - 12 mA -
IoL, Iog (OSC_O Jif) - 2 mA -
Input 5 [/O Js FEL - - +/-10 pA
IVCC (FSYS = 32kHZ) - 140 ,U,A -
IVCC (FSYS = 12MHZ, pH Oﬁ) - 2.8 mA -
Ivce (Fsys = 12M Hz, pll on) - 8.7 mA -
IVCC (FSYS = 6OMHZ) - 10.6 mA -
IVCC (FSYS = 150MHZ) - 14.3 mA -
7.5 ISFPRIAE
(] S Min. Max.

Fcrystar  mRPRAIZE

4 MHz 40 MHz

Fext PISEHRRIL YN

32 kHz 50 MHz

Fsys Y EHGE T TES 32kHz 150 MHz
Fsck SPI I Bi i - 50 MHz
Fuarr Py - 50 Mbps

X RX A TX 27 A7 352 5 IR A

Fyscx < Fsys X 80%

ML ZF A2 BT T B AL tesu > m

| |
| |

SCLK i E } Y‘ \ / A
|

8 WEBIIR

AT AR Hohb oI BROME IR CRUEHERIA 8-bit f755)

VERSION 0x00 RD 0x10 WA 5

CLK_CTRL 0x01 RD/WR  0x00 N EE

SETTING 0x02 RD/WR 0x10 e

IDLE WAIT LEN 0x04 RD/WR 0x0a HE N2 PR IR 5545 P T
TX_PERMIT LEN L  0x05 RD/WR 0x14 FOVFRIEI RIS TH] (10 bits)

TX PERMIT LEN H 0x06 RD/WR 0x00

MAX_IDLE LEN L  0x07 RD/WR 0xc8 BS #E0 N IK B KA NS A I TH] (10 bits)
MAX_IDLE LEN H 0x08 RD/WR 0x00
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CDCTLO1A

TX_PRE_LEN 0x09 RD/WR  0x01

FILTER

0x0b RD/WR  0xff

DIV_LS L 0x0c RD/WR  0x67
DIV_LS_H 0x0d RD/WR 0x00
DIV_HS L 0x0e RD/WR 0x67
DIV_HS H 0x0f RD/WR 0x00
INT FLAG 0x10 RD n/a

INT_MASK 0x11 RD/WR 0x00
RX 0x14 RD n/a

X 0x15 WR n/a

RX_CTRL 0x16 WR n/a

TX_CTRL 0x17 WR n/a

RX_ADDR 0x18 RD/WR 0x00
RX_PAGE_FLAG 0x19 RD n/a

FILTER_MO Oxla RD/WR Oxff
FILTER_M1 0x1lb RD/WR  Oxff
PLL_ML 0x30 RD/WR 0x12
PLL_OD_MH 0x31 RD/WR 0x20
PLL N 0x32 RD/WR 0x00
PLL_CTRL 0x33 RD/WR 0x01
PIN_INT_CTRL 0x34 RD/WR 0x00
PIN_RE_CTRL 0x35 RD/WR 0x00
CLK_STATUS 0x36 RD 0x01

I T AL e Ef VIR BT 3 A% 1 bit i IR 8] o

8.1 CLK_CTRL:

TR

ik

[71]
(o]

IR 5 1 BT
Ik £E: 0: OSC ¥, 1: PLL %yt

8.2 SETTING:

TR

ik

[6]
[5]
[4]
[3]
[2]
[1]
(o]

TO JAIBAZ It TE BRI mFH4ar 1

AT AR

Break 747 [A]20 (BS) izt
L (A)

P ORAF 52453 (1) Bk ot
A I AR R CRC

K% TO [

Jid FH TO FITE 5| I )4 45 o

[6]1 [5] [4] dhik

TE $2 T AEI ] (2 bits)
AHL Mk
R A R BEE (16 bits)

PR FE U (16 bits)

T HE RS T A A

B RX 1L

5 TX I

RX il

TX

i RX GUBedREr (b HD
2 RX JURRID
HIF I PE RS 0
HIF R eSS 1
PLL M[7:0] (M: 9 bits)
PLL OD #i1 M[8]
PLL N (5 bits)

PLL ##iil

INT iz

RE [l
IR A T A3

0 0 0 TG T AR
0 0 1 CDBUS-A fi#&tiz CGERIAD
0 1 0 CDBUS-BS %5,
1 0 0 A T AR,
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CDCTLO1A

8.3 TX_PRE_LEN:
TO HI TE 5| i &7~ (TX_PRE_LEN = 1 bit):

10 S\

TE!

A
PR  BLK BS B B Bh AU break 745, AR EZ 4.

8.4 FILTERS:

RX Frame

|

YES NN
FILTER (%f7%) = 2557 |——— # (RAWELN)
J No
YES -
SRC_ADDR = FILTER? | ——— Z3¢ (4lnlH)
J NO
DST ADDR = 2557 | — oo Bk ()
J No
DST_ADDR = FILTER Mx? _YES | Pelle (414%)
J NO
DST_ADDR = FILTER? _YES | el (5E)
J No
ES T

FILTER Mx FJERIE N 0xff, FTRASEH . oxfT LIS AT 72 sk 35 w] DLk B4R b 2 4% Ml

8.5 DIV xx_x:
ARE S IERI R

. sysclk
d'L'U_xir[].E) : 0] = W —1

H/MEA 2.
{FH FLE A, DIV_HS 5 2 A1 DIV_LS ¥ & AH [H [F1E
8.6 INT FLAG:

TR i
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[7]
(6]

1 RER DR RIEN o, HERBCKFE R 1
1: RGN 2] R 36 Al 4

[51  1: TX GURAE{RRE

[4]  1: RXHHiR: Wiz

31 LRXZER: EFETHTHERK

(21 1: B H break F1F

[11  1: &F RX JUAf 32y

(0]  1: R T R

TEUZ 2717 0004 B 5hT5 % bit7. bit6. bitd. bit3 1 bit2.

8.7 INT_MASK:

irq = ((INT_FLAG & INT MASK) != 0)
int n = lirq

8.8 RX_CTRL:

TRk

(4] R RX Bk

(1] Dk RX 50

[0]  HE RX WikfREl

8.9 TX_CTRL:

TR ik

[5] R Ii% break FfT
(4] ZalRrkik

[1] Pk TX 50

[0]  HE TX W5

8.10 RX_PAGE_FLAG:
fEN 0 7 1T RX TP WA 5

4F 0 41 RX U WA AEA 8, IR B e BRI 579, (4 CRC.

WA B DR AF SZ AR A BT, MILRZE T 0.
8.11 PLL_OD_MH:

R
[5:4] PLLOD
[0]  PLL M[8]

8.12 PLL_CTRL:

TR A
(41 @M PLL: 0: 22/ PLL, 1: JF/3 PLL
[0] PLL fRHR: 1: /KRHR, o0: 81T

A I DR B AL ZRERFE N 0,
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PLL % tH I8 :

] t 1
pll_output = 95 INPUL (pll_m + 2) x

pll_n+ 2 9(pll_od[1]+pll_od[0])

1 OSC H AHUAAE T+ 12MHz I, ERIN PLL 22594 H A% 4 60MHz.

PLL S $0Z505 /2 LA R 44k

input
osc_input _ 1M H

1IMHz <
‘ plln+2 —

osc_input

100MH=z <
7= pll_n + 2

x (pll_m +2) <500M Hz
P 2 H PLL i)

o WA TS, B PLL 9 N. M F OD 1

« 5 0x10 ¥| PLL_CTRL 2 {7- 2%

. B 0x01 | CLK_CTRL ZifF 2%

8.13 PIN_INT_CTRL:

TR ik

141 Al o W, 1: TEG

8.14 PIN_RE_CTRL:

TR iR

[4] WA o 22F (EBHPD, 1: #EH
[0] HIRAE: oo %, L&

8.15 CLK_STATUS:

TR iR

121 WEPIIRE: 1 256, o: 3T
[11 RGN 4P4 PLL fird
[0] RE4EN A OSC B\

9 SPI¥0O

2 F S W F TV 0] REG_RX M1 REG_TX % f7-7%.

RIS NBRT W/R A7

dm s

TR iR
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L

P A ML
EEle
B
20

=1

<

Bk

Read

SDI —

ODOOOne

SDO

Write

SDI —

A E

D

Read

SDI —

SDO

o [ )

Write

SDI —

SCK

Ss

A =

%

N EEEEEE

il

10 BERTE
10.1 FEEtk

cd write
cd write
cd write
cd write

REG_CLK CTRL, 0x80);
REG_PIN RE_CTRL, 0x10);
REG SETTING, Ox11);

REG FILTER, 0x0c);

—_— o~~~

/
//
//
//

~

{fifie RE_N

ML B

WH

/7 BCEPAFR, PHEEN LS A HS ERCE A FKE

cd write
cd write
cd write
cd_write

(REG DIV LS L, 11);
REG DIV LS H, 0);
REG DIV HS L, 2);

(
(
(REG DIV HS H, 0);

//

//

/7 BTN, BB AC L AR SRR IR (RTiE)

BAFZ AL

T, A

{F6E TO A TE JEIHES 2
FILTER I JEAF 778

1 Mbps @ 12MHz sysclk

4 Mbps @ 12MHz sysclk
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CDCTLO1A

// cd write(REG RX CTRL, 0x11);

/7 FERETRIT (ATHE, EEtBATLUE A INT FLAG)
// cd write(REG INT MASK, BIT FLAG TX ERROR | BIT FLAG RX ERROR \
| BIT FLAG RX LOST | BIT FLAG RX PENDING);

S BN ], IAEAT 50 ms B L VERSION Z 47 4%,  H 253 IE i MR 5 J5 FREAT R 640
S (8

102 K%

uint8 t tx buf[] = {
0x0c, 0x0d, 0x02, // JRMhE. HERHuhE. Bk
0x01, 0x00 /7 2 FHORIEEAE, o CRC

+

cd write chunk(REG TX, tx buf, tx buf[2] + 3); // HA—/ CDBUS ##fl, A% CRC

while (!(cd_read(REG_INT FLAG) & 0x20)); /7 AR T R 5E

cd write(REG TX CTRL, 0x03); /7 WREIRE, Bahikik

FILTER % f7 a5 (XM T4 38, ASEma AL . RIEI, KI5 NAEHT B 5 HuhkAR b B i) sre_addr, JFH
£ b3 AR DI, e e i o DB

10.3 B

while (!(cd read(REG INT FLAG) & 0x02)); /7 SRR A

cd read chunk(REG RX, rx buf, 3); /7 AR LS

cd_read chunk(REG RX, rx buf + 3, rx buf[2]); // EEEMAA, A& CRC
cd write(REG_RX CTRL, 0x03); /7 BT

SR £ S B P T LA — Yk SS R Sk
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11 WA=

The CDBUS protocol is royalty-free for everyone except chip manufacturers.

Copyright (c) 2026 DUKELEC, All rights reserved.

12 BREER

BRI . sales@dukelec.com
BIRFZFF: support@dukelec.com
RMEE1E: info@dukelec.com

OS] . https://dukelec. com

13 CREBITER
« 20260710 (v1.6): 38K Sh A FI NI Bh R 33 T o
« 20260615 (v1.5): 38 1025 A7 2% I 1) BT 50RA
. 20260203 (v1.4): B8 nAhER LS B E 2 sl 2 RIS IR
« 20260123 (v1.3): SO URE BTV H I D8RS s 7 YA RSB I vd B
. 20240304 (v1.2): BB/
. 20231125 (v1.1): 341 ESD Fl Latch-Up A2 %4 .
. 20230802 (v1.0): HJEE Y,
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