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Chapter 1. Introduction
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The Raspberry Pi Compute Module 4 10 Board (CM4I0) is designed to assist in the development of products that make
use of the Raspberry Pi Compute Module 4. The Raspberry Pi Compute Module 4 10 Board contains many of the
interfaces that the Raspberry Pi 4, Model B has, and for general usage you should refer to Raspberry Pi 4, Model B
documentation. The significant difference between CM4I0 and Raspberry Pi 4, Model B is the addition of a single PCle

socket. The CM410 has been designed as both a reference design for CM4 or to be used directly as a product with the
possible addition of PCle Cards and Raspberry Pi HATSs.
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Chapter 2. Features

e Accepts the complete range of CM4 modules

e External +12V PSU

o 2 x Full-size HDMI 2.0 connectors

e Gigabit Ethernet RJ45 with POE support

o 2 x USB 2 Socket, with header for two more sockets

e Micro USB socket for updating the CM4

o Micro SD Card socket for CM4Lite modules.

e PCle Gen 2 socket

e Standard Fan connector

e External power connector (+5V, +12V)

e 2 x MIPI DSl display FPC connectors (22pin 0.5mm pitch cable)
e 2 x MIPI CSI-2 camera FPC connectors (22pin 0.5mm pitch cable)
e Raspberry Pi HAT connector

e RTC with Battery socket and ability to wake up CM4

e Jumpers to disable features, e.g Wireless, EEPROM writing

2.1. CM4 Module Connectors

The two CM4 module connectors are positioned so the onboard wireless antenna is at the edge of the board for best
wireless performance.

2.2. PSU input

The main PSU input (J19) is a 2.7mm DC tip positive +12V input. On board there is a +12V to +5V DC-DC converter to
power the CM4. There is also an on-board +12V to +3.3V DC-DC converter PSU which is only used for the PCle slot. The
+12V input feeds the +12V PCle slot, the external PSU connect and the FAN connector directly. If these aren’t being used
then a wider input supply is possible (+7.5V to +28V).

With a +12V supply via the DC barrel jack the external PSU connector ( J20, +5V, +12V ) is ideal to connect to PCle cards
that require external PSU. You should ensure that the PSUs aren't over loaded. J20 Mating connector is known as "Berg"
Part number AMP / TE Connectivity 171822-4 or similar.

The exact current required from the +12V PSU is dependent on the application and what is connected to the Raspberry Pi
Compute Module 4 10 Board. It is recommended to budget 9W for the CM4.

If you want to supply an external +5v supply to the board e.g. via J20 or via POE J9 then it is recommended that L5 is
removed. Removing L5 will prevent the on board +5v and +3.3v supplies from starting up and +5v coming out of the DC
JACK socket (J19).

2.3. Dual Full size HDMI 2.0 connectors

The CM4 does most of the interfacing required for the HDMI interface so that most signals are directly connected to the
CM4. HDMI connectors require a +5V supply, this is provided on the Raspberry Pi Compute Module 4 |0 Board via a

2.1. CM4 Module Connectors 4
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current limited switch.

2.4. Gigabit Ethernet RJ45

The Raspberry Pi Compute Module 4 10 Board uses a standard 1:1 Ethernet magjack, which supports POE as well.
Additional ESD protection is provided on the Raspberry Pi Compute Module 4 10 Board as it is typically needed in POE
applications. The POE signals from the RJ45 connector are connected to J5. Typically a POE hat will supply +5v to the
Raspberry Pi Compute Module 4 10 Board. As a typcially POE HAT doesn’t generate a +12v power rail PCle expansion
cards the FAN will not function.

2.5.USB 2.0 Hub

The Raspberry Pi Compute Module 4 10 Board has an onboard USB 2.0 hub. This connects to the CM4 USB 2.0 port. Two
ports from the hub are connected to a connector. The two other ports are connected to a header, this header can be used
to provide two extra internal ports.

There is an internal current limit switch to provide VBUS to the USB connectors. The current limit is set to approximately
1.2A.

The USB interface is disabled to save power by default on the CM4 . To enable it you need to add the following to the
config.txt file :

dtoverlay=dwc2,dr_mode=host

2.6. Micro USB connector

The micro USB connector is designed to enable the CM4 to be updated via rpiboot. When a micro USB cable is plugged in
the USB hub is automatically disabled, so the CM4 USB 2.0 port becomes a USB device.

2.7. Micro SD Card socket

@ WARNING

For use only with CM4Lite modules

The micro SD Card socket is a PUSH-PUSH socket. To release the micro SD Card a gentle push on the micro SD Card will
enable it to be removed.

2.8. PCle Gen 2 x1 socket

The PCle socket is designed to take standard PC PCle cards. You should ensure that there is a suitable OS driver for your
card.

The PCle link on the Raspberry Pi 4, Model B is used for the USB 3.0 interface via the VLI805 XHCI controller. If the
application requires USB 3.0 interface then an external XHCI controller is required like the VLI80S5.

The PCle link has been successfully used with an NVMe drive via a passive PCle adaptor. Currently the CM4 bootloader
doesn't support NVMe drives so you must boot via a different source.

If the application uses a standard PCle card then it might be useful to have a small PCle adapter to rotate the PCle card
90degress to enable a more compact case.

]
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Note the PCle Interface doesn't support MSI-X. Typically PCle devices will fall back to MSI.

2.9. Fan connector

This connector supports standard +12V FANs with PWM drive and tacho output. An EMC2301 controls the fan via 12C.
Mating connector part number Molex 47054-1000 or similar. The +12V power for the fan comes from the +12V input and
isn't regulated.

@ TIP

To enable the 12C bus to the fan controller you will need dtparam=i2c_vc=on set in config.txt . The fan controller then
will be on i2¢-10 address 0x2f ( 7bit address)

2.10. Dual DSI display connectors ( 22pin 0.5mm pitch cable)

Both DSI interfaces ( 2 channel and 4 channel) are brought out to separate 22way 0.5mm pitch connectors. These
connectors are the same as on the existing CMIO board, NB they are different from the Raspberry Pi 4, Model B. If the
DSI0 interface ( 2 channel ) is used then the 2 jumpers on J6 must be fitted to route the 12C bus to the connector

2.11. Dual CSI-2 display connectors ( 22pin 0.5mm pitch cable)

Both CSI-2 interfaces ( 2 channel and 4 channel) are brought out to separate 22way 0.5mm pitch connectors. These
connectors are the same as on the existing CMIO board, NB they are different from the Raspberry Pi 4, Model B. If the
CSI0 interface ( 2 channel ) is used then the 2 jumpers on J6 must be fitted to route the 12C bus to the connector

2.12. A Raspberry Pi HAT connector

The Raspberry Pi Compute Module 4 |0 Board has a standard Raspberry Pi 40 way HAT connector. The mounting holes
are also provided so that standard HATs may be used.

2.13. Real Time Clock (RTC)

A PCF85063AT RTC is provided on the Raspberry Pi Compute Module 4 10 Board. A battery socket is provided for a
CR2032 battery. On initial setup the CLKOUT of the RTC should be disabled to save power.

The alarm output of the RTC is used to wakeup the CM4 from a previous shutdown. If an alarm goes off during normal
operation the CM4 will be reset, this can be used as a watchdog timer if required.

@ TIP

To enable the 12C bus to the RTC you will need dtparam=i2c_vc=on set in config.txt . The RTC then will be on i2c-10
address 0x57 ( 7bit address)

2.14. Jumpers

R4/R5 Vref Voltage Selection

By default the Raspberry Pi Compute Module 4 10 Board sets the CM4 |0 voltage to +3.3v via R5. Moving R5 to R4 sets
the 10 voltage on the CM4 to +1.8v . Moving the resistor requires the use of the soldering iron.

|
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© NoTE
Only one of R4 or R5 must be fitted at any one time.
© NoTE
J6 CSI0 DSI0 12C enable
For the J6 jumpers, if either CSIO or DSIO it used then both jumpers must be fitted to route the 12C bus to the
connectors
Table 1. J2 jumpers Pin Function
1-2 nRPIBOOT If fitted forces USB booting, it is useful if the eMMC becomes corrupted.
3-4 EEPROM_nWP I[f fitted write protects the EEPROM on the CM4
5 AINO MXL7704 analog input consult MXL7704 datasheet for details
6 AINT MXL7704 analog input consult MXL7704 datasheet for details
7 GND for AIN signals
8 SYNC_IN
9 SYNC_OUT
10 GND
11 TV_OUT
12 GND
13-14 Connect a push button to wake up the CM4 from low power mode. It can’t be used to shutdown the CM4.
Table 2. J3 ( not fitted . .
by default) Pin Function
1 WL_nDIS when connected to ground the wireless interface will be disabled
2 GND Ground
3 BT_nDIS when connected to ground the Bluetooth interface will be disabled
Table 3. J1( not fitted . .
by default) Pin Function
1 GLOBAL_EN
2 GND
3 RUN_PG
2.15. LEDs
Red LED

This LED duplicates the function of the RED LED on the Raspberry Pi 4, Model B

Green LED
This LED duplicates the function of the GREEN LED on the Raspberry Pi 4, Model B

2.15.LEDs
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Chapter 3. Mechanical Diagram
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hapter 4. Circuit Diagram

Figure 3. Top level
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Figure 5. CM4 GPIO

T T T %
Wotutein
o P 3 40Way GPID Header " Ethernet o
®oLP a IR0z . TeouEUsBs0 wO0P 1
Cpairs 7 Etnemet pairs_p Actity LED reo0+.
TROLN Crari tnermet_pais [5 | TROLN 02 . v == ﬁ%
-2 cnp. GND LED Green TRD3_P_D1+] 02+ TRDZN 2 JrR00-——
TROON t Palr0_N Ethernet_Palr2 N IROZN N T & 3
TRO0P Ak Ethernt e [ | TROZP 2] | ceote TRO3 N 0y o, mo2 = %
b TestPoint [“cPioss 3|
g smen . Emieoy 763 Griola I A
TR S cht A vl I - = I a—
EEPROM_nWP e .89 ""'L"‘W( ) GPiz3 E ci TRoZP 7
X Ghinze Toan
opioz6 &N ity Ethernet POE <7 g
Gt MBS crioa criozs Froection ™ G Teose s |12
GPio13 S GPI020 Gpioa vz &0
GPIO6. GPI016 GPIOT TPOLEUSAS TRDI_N_10.
[ o.sc —
oros P ariozz Bl w01 o] £ o. o0 PR
10.spal0S0 I3 n n.5¢ o Gpi012 TRLTAP 1205 M
T - Grio7 TR0t 0 ;- 008 o
GPI0g criog Gpi01e B 3] TRETAP 14 \C)
121 a0 CriozE crinze criozo SR o
cioto 025 GhIzt 3 J A YT
criozz Grioz E enviene EES (R
G027 Tap > T erinzs 3 i
o 6oz (5 ints S e s
24 cnp. GPI015 POE Header 470R
A GPIos. oo 2 =] 5
G0 Geio14 G0 vottage sstect 02027 | SHEL T
cres {5 so_cux pL| sk 330 B0 0 veer I 1o 2 T
oo £ DB o ﬁ :ﬁ j—‘ai 7 WasRa KTz RN
SD_DATS. SD_ SD_DATO R4 nf
{3e ciiy Gio 4
. sooar
SODATG N SO signals are only available 50 DATE L] S0DATL ,
SODAT7  an modules without SNNC S Sp.bAT2 CMéLite SDCARD |/F 7
s ATS anofid Wicro_5D_Cart et
{74 50409.001 2] 1 g on
ey wmwf GPIQLVREF (1.8v/3.3v Jnput) el 5 —soourz 4 |
L B e ot Fitted headers -
330033 LBY5 5, (output) 600mA Mas St PUR LED
JERsy e T (mmm cann 1ty 0
T T b e et WLnpie 1 toaen LED Red
+L8v_(Output L S —Sham 7|
fun po ol i S RUNFG SoDATL ¢
c AL s nRPIBOOT o N0 _s33v |
o 5| nPWR_LED +3.3v. 1}
A : R PuRLED e
i Camera <0 B2 <ri0
ena e po | SOBLE Gl us,
B ALvCLGoTSE-7
< <+
ano ain
a0
 com- n2xn7 oat sy
Force RPIBOOT = Jumper Pin
SR wrte protes = ol P 34
+5v
v
THLVCLGDTSE-7 X www.raspberrypi.or
RUNPG p GLOK (c) Raspberry Pi Trading 2020
=9 . Sheet: /CHb_GPIO ( Ethernet. GPIO. SDCARD)/
o A button bwteen pins 13-14 can be used to wake up compute module from power down | File: CH4_GPIO.kicad_sch 0
It compute modules is awake RUN_PG will be high so the button doesn’t do anything Title: Compute Module & 10 Board — GPIO — Ethernet
oo If the compute module is asleep then RUN_PG will be at Ov and so pull global enable low [Sze: A Tate [ Rev 1
KiCad E DA Kicad (5.09.0-6751—g76acBbSach) 4577
T T 7 T s T T 5 T s
Figure 6. PCle
T
Connector
Pete xt. comector
10016783-11200745
o2 g8l o [A
A b P A
ey el
oy e e
o 4330
o |
e ol
1 |
1 10 ]
L IE_nRST
H peiE el 2 H
ciecuce
reie o Bl peren  percic Ecuon
PCIETICE 815 GnpAL5 o
foslon  eeee e R
IR
{ualGio auofA1e
< <
A aio ano |
N8 PCle 1 takes 3 maximum of +12¢ GD.6A or +3.3va3A . 10Kats combined
TX ond RX hove P swaps to Improve rauting
3.3v @ 3.3A PSU for PCle Only ( 12v Input )
Il 10R &} Il
R22 SRNED4STA-3R3Y. TTPJ
. 3 Tedtpaist
. LooLon Lonles oo
100 o T soei0 100ur
1000
a0 o
| Lo Loe Lor Lo Low ol |
I T
an
L an L
wnw.raspberrypi
(c) Raspberry Pi Vvlnmg 2020
Sheet: /PCle—cannectar/’
o] Flle: PCle.kicad_sch 0|
Title: Compute Module & 10 Board — PCle
Size 4G [ oste [Revi 1
KiCad E. kicad (5.99.0-6751-g76acBbSacf) ‘ Id: 6/7
T 7 5 5 T 5 T s

Chapter 4. Circuit Diagram 10



Raspberry Pi Compute Module

Figure 7. USB2 Hub
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