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1.1 =R
Model ECM-6201
o e = e
PR FEmEEY COMe Type6 Bl
Form Factor Form Factor
fiEzR J6426 J6413
CPU
% 4 4
Core Number
ESEA 2.0GHz 1.8GHz
fhyRse Max. Speed
Processor System “REF 1.5M 1.5M
L2 Cache
W 10W 10W
TDP (W)
BIOS AMI EFI BIOS
PCl Express Gen3
§" RS PCle [0-3]8]ECE I 1x4/2x2/2x1+1x2/4x1
PCI Express ik
Expansion Slot PCle [4-5]0]FCE: 1x2/1x1
PCle [6] ®IFcEN: 1x1
g .
DDR4 Non-ECC or ECC support by specific SKU
Technology
=T
Wi BAHR 32G 3200MT/S
Memory Max. Capacity
i 2 x SO-DIMM
Socket
y=HlEs
AR . Marvell 88E1512
Ethernet EE
oo 10/100/1000 Mbps (N6210/J6412 4MNBEEARSTI)
pee
LVDS XiEia (A Ec &7 eDP)
|
FEEfIRS Controller 2 /™ DDI im0z el Ec&RJ HDMI/DisplayPort
SR LVDS:1920*1080@60Hz
Display DR HDMI:4096*2160@60Hz
Resolution DP:4096*2160@60Hz
eDP:4096*2304@60Hz
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USB 3.0 4 x USB 3.0
USB 2.0 8 x USB2.0
=
=5 % 1 4 HDA 52
Audio
GPIO 8-bit GPIO
AIEkEO
Internal 1. ﬁ?j—::_gﬂ LPC 55
Connector 2. f*#—gﬂ SMBUS 1%%
3. ZHF—4A SPI{ES((XFAT BIOS &)
Hifth 4. Smart Fan 2 Ports
Others 5. fﬁ%g L]
6. —H12C {5588
7. Z¥5 1 x Power button
8. ¥F 1 x RESET
i 2 x COM-E 220Pin Ekse
Connector
HiRSEE ATX: VCC,VSB
Power Type AT: VCC
iR 2 Vin: 8.5V~20V
Power p ﬁrﬁﬂi’$lt VSB: 4.75V~5.25V
Requirements owerinpttTolag9¢ | RTC Battery: 2.4V~3.3V
EHEER
JEEARALER
Connector type
N=l=3
TiERmE _
Operating Temperature
= M=l
H;tﬁ ﬁﬁ#mf; _40~85°C
Environment Storage Temperature
I N= =] . e
fRRE | o) couiExdinE, T
Operating Humidity
R< .
LBk Dimensions 95%95mm
Physical PCB gifs
Green
Color
Microsoft Windows 10 LTSC/1809(RS5)
RMERE
?a,%{’(ﬁ)s?_ff Red Hat 8.4
Linux Ubuntu 20.04
Yocto 4.0xLTS
1.2 IRE]

Windows 10: https://pan.baidu.com/s/1AJUnkLf5dHaHU-4texpt6A?pwd=h2lk
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1.4 FREsS

Part Number Specification
ECM-6201 V11,comexpress type-6,Elkhart
Lake,Celeron J-J6426,95x95mm ghee-aaE

8.ZRT.80-6505-00-LFF

ECM-6201
ECM-6201 V11,comexpress type-6,Elkhart

8.ZRT.80-6505-01-LFF
Lake,Celeron J6413,95x95mm ENeE-E2E
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1.6 iz
Part Number: 1.ZRT.48-6284-00-A00
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2.3.2 COM-E 220PIN S|HIEN

Signal Name Signal Name Signal Name m Signal Name

GND(FIXED) GND(FIXED) GND(FIXED) GND(FIXED)
A2 GBEO_MDI3- B2 GBEO_ACT# C2 GND D2 GND
A3 GBEO_MDI3+ B3 LPC_FRAME# c3 USB_SSRXO- D3 USB_SSTXO0-
A4 GBEO‘:{N K100 B4 LPC_ADO c4 USB_SSRX0+ D4 USB_SSTX0+
A5 GBEO‘I(;;Nm 00 B5 LPC_AD1 c5 GND D5 GND
A6 GBEO_MDI2- B6 LPC AD2 C6 USB_SSRX1- D6 USB_SSTX1-
A7 GBEO_MDI2+ B7 LPC_AD3 Cc7 USB_SSRX1+ D7 USB_SSTX1+
A8 NC B8 NC C8 GND D8 GND
A9 GBEO_MDI1- B9 NC 9 USB_SSRX2- D9 USB SSTX2-
A10 | GBEO MDI1+ B10 LPC CLK C10 USB _SSRX2+ D10 USB SSTX2+
A11 GND(FIXED) B11 GND(FIXED) C11 GND(FIXED) D11 GND(FiXED)
A12 GBEO_MDIO- B12 PWRBTN# C12 USB_SSRX3- D12 USB SSTX3-
A13 GBEO_MDIO+ B13 SMB_CK C13 USB_SSRX3+ D13 USB_SSTX3+
A14 NC B14 SMB _DAT C14 GND D14 GND
A15 SUS S3# B15 SMB_ALERT# C15 NC D15 DDI1_CTRLCIK
- - _AUX+
DDI1_CTRLDA
Al16 SATAO_TX+ B16 SATAT_TX+ C16 NC D16 TA AUX-
A17 SATAO TX- B17 SATAT TX- Cc17 NC D17 NC
A18 SUS_S4# B18 NC Cc18 NC D18 NC
A19 SATAO_RX+ B19 SATA1 RX+ C19 PCIE_RX6+ D19 PCIE_TX6+
A20 SATAQO RX- B20 SATAT RX- C20 PCIE_RX6- D20 PCIE_TX6-
A21 GND(FIXED) B21 GND(FIXED) C21 GND(FIXED) D21 GND(FIXED)
A22 NC B22 NC C22 NC D22 NC
A23 NC B23 NC C23 NC D23 NC
A24 SUS _S5# B24 PWR_0K C24 DDI1_HPD D24 NC
A25 NC B25 NC C25 NC D25 NC
A26 NC B26 NC C26 NC D26 | DDI1 PA1RO+
A27 NC B27 WDT Cc27 NC D27 | DDI1_PA1RO-
A28 (S)ATA ACT# B28 NC C28 GND D28 NC
A29 HDA_SYNC B29 NC C29 NC D29 | DDI1 PAIRT+
A30 HDA_RST# B30 HDA SDINO C30 NC D30 DDI1_PAIR1-
A31 GND(FIXED) B31 GND(FIXED) C31 GND(FIXED) D31 GND(FIXED)
A32 HDA _BITCLK B32 NC C32 DDIZ;\(EJTXR:CLK D32 | DDI1_PAIR2+
DDI2_CTRLDA
A33 HDA_SDOUT B33 [2C CK C33 TA AUX- D33 DDI1_PAIR2-
DDI2 DDC_AU DDI1_DDC_AU
A34 NC B34 [2C_DAT C34 X SEL D34 X SEL
A35 THRMTRIP# B35 THRM# C35 NC D35 NC
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Pin Signal Name Pin

Signal Name

Pin Signal Name Pin

Signal Name

A36 USB6- B36 USB7- C36 NC D36 | DDI1 PAIR3+

A37 USB6+ B37 USB7+ C37 NC D37 DDI1_PAIR3-

A38 NC B38 NC C38 NC D38 RSVD

A39 USB4- B39 USB5- C39 NC D39 | DDI2 PAIRO+

A40 USB4+ B40 USB5+ C40 NC D40 DDI2_PAIRO-

A41 GND(FIXED) B41 GND(FIXED) C41 GND(FIXED) D41 GND(FIXED)

A42 USB2- B42 USB3- C42 NC D42 | DDI2 PAIRT+

A43 USB2+ B43 USB3+ C43 NC D43 DDI2 PAIR1-

Ad4 NC B44 NC C44 NC D44 DDI2_HPD

A45 USBO- B45 USB1- C45 NC D45 NC

A46 USBO+ B46 USB1+ C46 NC D46 | DDI2 PAIR2+

A47 VCC RTC B47 NC C47 NC D47 | DD12 PAIR2-

A48 NC B48 NC C48 NC D48 NC

A49 NC B49 SYS RESET# C49 NC D49 | DDI2 PAIR3+

A50 LPC SERIRQ B50 CB RESET# C50 NC D50 DDI2_PAIR3-

A51 GND(FIXED) B51 GND(FIXED) C51 GND(FIXED) D51 GND(FIXED)

A52 PCIE_TX5+ B52 PCIE_RX5+ C52 NC D52 NC

A53 PCIE_TX5- B53 PCIE_RX5- C53 NC D53 NC

A54 GPIO B54 GPO1 C54 GND D54 NC

A55 PCIE_TX4+ B55 PCIE_RX4+ C55 NC D55 NC

A56 PCIE_TX4- B56 PCIE_RX4- C56 NC D56 NC

A57 GND B57 GPO2 C57 NC D57 NC

A58 PCIE_ TX3+ B58 PCIE_RX3+ C58 NC D58 NC

A59 PCIE_TX3- B59 PCIE_RX3- C59 NC D59 NC

A60 GND(FIXED) B60 GND(FIXED) Ce60 GND(FIXED) D60 GND(FIXED)

A61 PCIE_TX2+ B61 PCIE_RX2+ C61 NC D61 NC

A62 PCIE_TX2- B62 PCIE_RX2- C62 NC D62 NC

A63 GPI1 B63 GPO3 C63 NC D63 NC

A64 PCIE_TX1+ B64 PCIE RX1+ Coe4 NC D64 NC

A65 PCIE_TX1- B65 PCIE RX1- C65 NC D65 NC

A66 GND B66 WAKEOQ# C66 NC D66 NC

A67 GPI2 B67 NC Cc67 NC D67 GND

A68 PCIE_TX0+ B68 PCIE RX0+ C68 NC D68 NC

A69 PCIE_TXO- B69 PCIE RXO- C69 NC D69 NC

A70 GND(FIXED) B70 GND(FIXED) C70 GND(FIXED) D70 GND(FIXED)

A71 LVDS AO+ B71 LVDS BO+ C71 NC D71 NC

A72 LVDS_AO- B72 LVDS BO- C72 NC D72 NC

A73 LVDS A1+ B73 LVDS B1+ C73 GND D73 GND

A74 LVDS A1- B74 LVDS B1- C74 NC D74 NC

A75 LVDS A2+ B75 LVDS B2+ C75 NC D75 NC

A76 LVDS A2- B76 LVDS B2- C76 GND D76 GND

A77 | LVDS VDD EN | B77 LVDS B3+ Cc77 NC D77 NC

A78 LVDS A3+ B78 LVDS B3- C78 NC D78 NC
Signal Name Pin Signal Name Signal Name Pin Signal Name

RIS REREERAE
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LVDS _BKLT E

A79 LVDS_A3- B79 \ C79 NC D79 NC
A80 | GND(FIXED) | B80 | GND(FIXED) | C80 | GND(FIXED) | D80 | GND(FIXED)
A81 | LVDS A CK+ | B81 | LVDSB CK+ | C81 NC D81 NC
A82 | LVDSACK- | B82 | LVDSBCK- | C82 NC D82 NC
A83 | LVDS I2C_ CK | B83 LVDS—ELKLT-CT C83 NC D83 NC
A84 | LVDS I2C_DAT | B84 | VCC 5V SBY | C84 GND D84 GND
A85 GPI3 B85 | VCC 5V SBY | (85 NC D85 NC
A86 NC B8 | VCC 5V SBY | C86 NC D86 NC
A87 eDP_HPD B87 | VCC 5V SBY | (87 GND D87 GND
A88 PC'E-C+LK-REF B88 NC c88 NC D88 NC
A89 | PCIE CLK REF- | B89 NC C89 NC D89 NC
A90 | GND(FIXED) | B90 | GND(FIXED) | C90 | GND(FIXED) | D90 | GND(FIXED)
A91 SPI POWER | BO1 NC C91 NC D91 NC
A92 SPI_MISO B92 NC C92 NC D92 NC
A93 GPOO B93 NC C93 GND D93 GND
A94 SPI_ CLK B94 NC C94 NC D94 NC
A95 SPI_MOSI B95 NC C95 NC D95 NC
A96 NC B96 NC C96 GND D96 GND
A97 NC B97 SPI_CS# C97 NC D97 NC
A98 SERO_TX B9S NC C98 NC D98 NC
A99 SERO_RX B99 NC C99 NC D99 NC
A100 = GND(FIXED) | B100 | GND(FIXED) | C100 A GND(FIXED) | D100 = GND(FIXED)
A101 SER1T_TX B101 FAN—P\TNMOU C101 NC D101 NC
A102 SER1_RX B102 | FAN TACHIN | C102 NC D102 NC
A103 UD# B103 SLEEP# C103 GND D103 GND
A104 VCC_ 12V B104 VCC_ 12V C104 VCC 12V D104 VCC_ 12V
A105 VCC 12V B105 VCC 12V C105 VCC_ 12V D105 VCC 12V
A106 VCC_12V B106 VCC_12V C106 VCC_12V D106 VCC_12V
A107 VCC_ 12V B107 VCC_ 12V C107 VCC 12V D107 VCC_12V
A108 VCC_12V B108 VCC_12V C108 VCC_12V D108 VCC_12V
A109 VCC_ 12V B109 VCC_ 12V C109 VCC 12V D109 VCC 12V
A110 | GND(FIXED) | B110 | GND(FIXED) | C110 & GND(FIXED) | D110 = GND(FIXED)
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ZBME Electrical Specifications

4.1 Input Power - General Considerations

The Compact, Basic and Extended Module Modules shall use a single main power rail with a nominal
value of +12V.The Mini Module shall support a wide range power supply of 4.75V to 20.0V. In addition,
the Mini Module shall be optimized for 5V operation and Module vendors should report Module power
figures at 5V, 12V and 18V input voltages.

Two additional rails are specified: a +5V standby power rail and a +3V battery input to power the
Module Real-time Clock (RTC) circuit in the absence of other power sources. The +5V standby rail may
be left unconnected on the Carrier Board if the standby functions are not required by the application.
Likewise, the +3V battery input may be left open if the application does not require the RTC to keep
time in the absence of the main and standby sources. There may be Module specific concerns regarding
storage of system setup parameters that may be affected by the absence of the +5V standby and / or
the +3V battery.

The rationale for this power-delivery scheme is:

« Module pins are scarce. It is more pin-efficient to bring power in on a higher voltage rail.

« Single supply operation is attractive to many users.

« Lithium ion battery packs for mobile systems are most prevalent with a +14.4V output. This is
well suited for the +12V main power rail.

« Contemporary chipsets have no power requirements for +5V other than to provide a reference
voltage for +5V tolerant inputs. No COM Express Module pins are allocated to accept +5V
except for the +5V standby pins. In the case of an ATX supply, the switched (non standby) +5V
line would not be used for the COM Express Module, but it might be used elsewhere on the
Carrier Board.

FlEREREEREAa | www.zrt-tech.com 16
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4.2 Input Power - Current Load

The Module connector pins limit the amount of power that can be brought into the COM Express
Module. The limits are different for Module Pin-out Type 10 vs. Pin-out Types 6 and 7, based on the

number of 12V power pins as Pin-out Type 10 has fewer pins available.

Table 4.1: Input Power - Pin-Out Type 10 Modules (Single Connector, 220 pins)

Module Max Module
Pin Nominal Derated @ Max Input | Input Power| Assumed [\ EV IGET: |
Power Rail Current  Input | Input Range Input Ripple (w. derated | Conversion Power
Capability input) Efficiency
(Amps)  (Volts) (Volts) (Volts) (mV) (Watts) (Watts)
VCC 12V 6 12 11.4-126 114 +/-100 68 85% 58
Wide input
. 6 4.75 - 20.0 4.75 +/-100 28
(Mini)
VCC 5V _SBY 2 5 475 -5.25 4.75 +/-50 9
VCC RTC 0.5 3 20-33 +/-20

Table 4.2: Input Power - Pin-Out Type 6/7 Modules (Dual Connector, 440 pins)

Module Max Module
Pin Nominal Derated @ Max Input | Input Power| Assumed Max Load
Power Rail Current  Input | Input Range Input Ripple (w. derated | Conversion Power
Capability input) Efficiency

(Amps) @ (Volts) (Volts) (Volts) (G\") (Watts) (Watts)

VCC 12V 12 12 11.4-12.6 11.4 +/-100 137 85% 116
VCC 5V _SBY 2 5 475 -5.25 4.75 +/-50 9
VCC _RTC 0.5 3 20-33 +/-20

The ripple voltage, if present, must not cause the input voltage range to be exceeded.

U EREREAEREAE | www.zrt-tech.com 17
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4.3 Input Power - Sequencing

COM Express input power sequencing requirements are as follows:

VCC RTC shall come up at the same time or before VCC 5V _SBY comes up(if use)
VCC 5V SBY shall come up at the same time or before VCC 12V comes up(if use)
PWR OK shall be active at the same time or after VCC 12V comes up(if use)
PWR OK shall be inactive at the same time or before VCC 12V goes down(if use)
VCC 12V shall go down at the same time or before VCC 5V _SBY goes down

VCC 5V SBY shall go down at the same time or before VCC_RTC goes down(if use)
Wide input (Mini) shall follow the power sequencing of the VCC 12V

Figure 4-1: Power Sequencing

95% V \‘
[ |
VCC_RTC / | |
> T > T6 <
U
95% / \‘
‘ |
|
VCC_5V_SBY / | O\
|
|
>IT2 (€ > T5 <
|
95% V \‘
__/ \_
vee_12v | |
| |
€T3 ] >« ™
PWR_OK
Table 4.3: Power Sequencing
T1 VCC RTC rise to VCC 5V _SBY rise > 0ms
T2 VCC 5V _SBY rise to VCC_12V rise > 0ms
T3 VCC 12V rise to PWROK rise > 0ms
T4 PWR_OK fall to VCC_12V fall 2 0ms
T5 VCC 12V fall to VCC 5V _SBY fall > 0ms
T6 VCC 5V _SBY fall to VCC_RTC fall > 0ms

FlEREREEREAa | www.zrt-tech.com 18
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4.4 Input Power - Rise Time

The input voltages to the COM Express Module VCC 12V, wide input (Mini) and VCC 5V SBY if used
shall rise from <10% of nominal to within the regulation ranges within 0.1 ms to 20 ms (0.1 ms < T2 <
20 ms). There must be a smooth and continuous ramp of each DC output voltage from 10% to 90% of
its final set point within the regulation band. The smooth turn-on requires that, during the 10% to 90%
portion of the rise time, the slope of the turn-on waveform must be positive and have a value of
between 0 V/ms and [Vout, nominal / 0.1] V/ms. Also, for any 5ms segment of the 10% to 90% rise time
waveform, a straight line drawn between the end points of the waveform segment must have a slope >
[Vout, nominal / 20] V/ms.

Figure 4-2: Input Power Rise Time

~

I
95% v \
VCC_5V_SBY % \
{7 ‘ N
->; T1 ;4—
r—~
) —
95% _ i
VCC_12V '/
10% A \
_H T :4_
I
+\T2\(_ ~
V4
|
PWR_OK
> € T3
|

e T1,min =0,1Tms
e T1,max = 20ms
e T22>0ms
e T3 20ms

The values chosen were selected to be compatible and enable use of ATX specification R2.2.
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4.5 Signal Integrity Requirements

The signal groups listed in the following table have signal-integrity concerns that should be accounted
for in Module and Carrier Board designs. A general description is shown in the table for reference only.
The designer should consult the relevant interface specification documents for complete information.

Table 4.4: Signal Integrity Requirements

Signal Group General Description Source Spec Reference

Gigabit Ethernet Differential pairs IEEE 802.3 Specification
LVDS 100Q2 edge coupled differential pairs National Semiconductor LVDS web site
PCl and LPC clocks 50Q single ended ground-referenced
PCI Express Differential pairs PCI SIG - PCI Express Specification

100Q) edge couple differential pair, ground-
PCI Express clocks

referenced
Serial ATA Differential pairs SATA Specification
USB Differential pairs USB 2.0 Specification
T10GBASE-KR Differential pairs IEEE 802.3 Specification
USB SS Differential pairs USB 3.0 Specification
SPI 50Q single ended ground-referenced
eSPI 50Q single ended ground-referenced
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