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1.1 PRt
Model ECM-TGL6U1
[T HUAE ik
Item Specification Describe
Intel Tiger Lake-U 13/15/17
L
CPU
13-1115G4 15-1135G7 17-1165G7
ot 2C/AG 4C/8T 4C/8T
Core Number
i £33
a 41GH 4.2GH 4.7GH
QrrEEs Max. Speed z z z
P Syst -/
rocessor System —iREE i . .
L2 Cache
i 28W 28W 28W
TDP (W)
=Eod S

Instruction Set Extensions

SSE4.1, SSE4.2, AVX2, AVX-512

BIOS AMI EFI BIOS
i RGNS PCI Express 2 x PCle 4x
Expansion Slot 3 x PCle 1x
e DDR4 3200MHz
Technology
=T
RE mABE 646
Memory Max. Capacity
et 2 x SO-DIMM
Socket
2 x DDI support configurable HDMI/DVI/DP
1 x DDI support configurable DP
]
HE255E Controller 1 x DDI support configurable VGA
1 x eDP to LVDS(optional eDP)
VGA: 1920x1200@60Hz
8= LVDS dual channel: 1920x1200@60Hz
Graphics PR eDP: 4096 x2304@60Hz, 24bpp
Resolution HDMI: 4096x2160@24Hz
DVI: 1920x1200@60Hz
DP: 4096x2304@60Hz
Sh Intel® lris® Xe
Graphics
1/0 GPIO 1 x 8-bit GPIO
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=ihER
Intel®1211-AT
PAAM Controller nte
Ethernet 1
" ik 5 COMe 31
Connector type
USB 3.0 2x USB 3.0
USB 2.0 8 x USB2.0
SATS3.0 2 x SATA3.0
LPC 1 x LPC
PIRRIEC] X
Internal
Connector SMBUS 1 x SMBUS
=2
s 1 x HDA
Audio
1. 1x FAN IZHIES
cﬁﬂ!’. 2. 1 x Power button
thers 3. 1 x RESET
iR 2xCOMe 220PIN
Connector
::HEE i) ATX: VCC,VSB
. P T AT: VCC
Power ) 12V
Requirements Input Voltage
=
JEAR{LER
Connector type
N=lr=]
TERE 0~60°C
Operating Temperature
] N=J.—
IS TR .
Environment Storage Temperature
N=1—
LirEE 20~90%(non-condensing)
Operating Humidity
R .
LypEk ey Dimensions SRR
Physical PCB ifs
Green
Color
Microsoft Windows 10 LTSC/1809(RS5)
IRERSR
os Red Hat 8.4
Linux Ubuntu 20.04
Yocto 4.0xLTS
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1.2 §REN

Windows 10: https://pan.baidu.com/s/1Tm5Pxmp2I3roJ6lUxR1Tlug?pwd=7y6c

1.3 IREIEE]

Board Diagram

DDR4 SO-DIMM 1DPC

COM-express R2.1 Type 6
206pin SO-DIMM x 2
DDR4 1866/2133(32 GB Max<:::> ¢:> IMVP9
' TGLUP3 | &%, —— s
DDI4 Port B HOMI / DP SGA1449 B CHT511
DDI2 Port C HDMI / DP
< DDI3 Port C DP . option eDP |
- Analog VGA I
ITE516
O < PEGx4 mh
O 8% USB 2.0 <C
g 6 x PCIEx1 (PCIEO ~ PCIES) g
O O
m HD Audio m
2 x SATA3Z
- <, 2xUSB 3.0 < [
O 1 x PCIEx1 (PCIEB) 1 PCIEx1 Intel Ethernet _9
"5 < <: 1211 O
g ESPI g
(- C
O O
O WDT/GPIO [ 12C O
Uart1 fuart2 / FAN
W SMBus
>
SPIBIOS SPI Bus
147=RHS
Model ‘ Part Number Specification
F#x ECM-TGL6U1,PCB VER 10 I7-1185G7E +XXHA
8.ZRT.80-8358-01-LFF | F&&IHE+NCT6126D+1211+COM EXPRESS-A~H
BENEs- T 20PCS
ECM-TGL6U1 VER 10 17-1165G7 + N PNTZRIEHE
8.ZRT.80-6495-04-LFF | +NCT6126D+1211+COM EXPRESS + Aesiii#ee- T
20PCS
ECM-TGL6U1 &

8.ZRT.80-6495-03-LFF

ECM-TGL6U1 VER 10 I15-1135G7 +WRELIFHE
+NCT6126D+1211+COM EXPRESS + A<t iiihee-T
£, 20PCS

8.ZRT.80-6495-02-LFF

ECM-TGL6U1 VER 10 13-1115G4 + W ARG
+NCT6126D+1211+COM EXPRESS + A~t5iiihee-T
£, 20PCS
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1.6 iz
Part Number: 1.ZRT.48-6259-00-A00
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11.0(Max) ROTATION N

150+ 10MM

\4061#288LUEODWM)
1061#28GREEN(FG

1061#28YELLOW( +
1061#28BLACK(~)

Item Description WSA06010B05M
2.1 |Rated and operating voltage VDC |5V (3.5 —5.5V)
2.2 |Rated current A (AVG) 0.19(MAX : 0.30A)
2.3 |Rated input W 0.95(MAX:1.50W)
2.4 |Rated speed (rpm) DUTY 100% : 4000 +10% , DUTY 0% : O
2.5 |Start up voltage (VDC) 3.5V ON/OFF
DUTY 100 % : N/C
2.6 [|Air volume M3/Min (CFM)
DUTYO0 % : N/C
57 Static pressure Max mmH20DUTY 100% : N/C
(mmH20=9.81Pa) DUTY 0% : N/C
) DUTY 100% : 33.0(MAX: 34.3)
2.8 |Noise DB(1M)
DUTY 0% : N/C
3.1 Fansize 60 x 60 x 10 mm
3.2 Fan Weight Total around 21.0¢5 g
3.3 Blade ass'y Weight Around 8.0g+2 g
3.3 Bearing type F.D. Bearing /One ball /Sleeve bearing/ @o ball
3.4 Lead wire UL 1061 AWG28, Rated 300V, 80°C
3.5 Frame P B T. UL94V-0
3.6 Impeller P BT. UL94V-0
3.7 PCB. uL94v-0
3.8 Free drop shock Free drop to a thick wooden board from 60 cm height in the
smallest packing unit by dropping on XY and Z faces with no power
supply.
3.9 MATERIAL LIST THIS IS PRODUCT RoHs COMPLIANT

U EREREAEREAE | www.zrt-tech.com
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B—E ZRIRA
2.1 #0O/RIE

LIRIREN, B RISEFF AT FEANREE, RREMAIEPIVIVG, ST ELEMY, INRELEAIER,
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0
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=% B =
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) e
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| AR
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X
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o | =
s X
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2.2 B

AEE: e, SR ESRTFE, ENREETRSIRITSY.

RERKBITTHIEBREAFER, MXETHREZEIEREFEAIRMRA. B, BEEAZEERZA,
ST LA RIS :

1. EXREFERD, FRATBEAMRNR TR FNELIRRERTS | B,

2. EREERREETTIH (R0 CPU. RAM %) BY, &iFE EFREEFIN/FE.

3. TESERCEBERTTHARIEERRT, T ERhssFE el BhaRrE R A,

4. EMPARIRRIFFRAETEIHVES, HBiE CRIRE..

2.3 PEEINaEIRE
B TR B LR RIS R R R B EXI BN AP H TIR E.

1T ANTREIE . HLIRIE 1 £, MBI IS IHIX FImC, =/ 17 B IHER 45 E = S,
EEEEHNRE, TRIFENE 1 50, HrEBkaaIetil 1 =465 1 TEHEF..

2.4 EOSIHMENX

2.4.1 CPU FAN1 SIHIEENX

|-7 =] ES&W
: 1 GND
— 2 5V
o 3 FAN_TAC
- 4 FAN_CTL
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2.4.2 COM-E 220PIN S|HIEN

Pin ‘ Signal Name ‘ Signal Name Signal Name ‘ Signal Name

A1 GND B1 GND C1 GND D1 GND

A2 MDI3- LAN2 B2 ACTIVITY_N2 c2 GND D2 GND

A3 MDI3+ LAN2 B3 LPC FRAME_N c3 USB31I\‘IP1‘RX D3 USB31X—|:1—C—T

A4 LINK100_N2 B4 LPC_ADO C4 USB31_P1 _RXP D4 USB31)ZPP1 T

A5 LINK1000 N2 B5 LPC AD1 C5 GND D5 GND

A6 MDI2-_LAN2 B6 LPC_AD2 C6 USB3ZI\—IP2—RX D6 | USB32 P2 TXN

A7 | MDI2+ LAN2 | B7 LPC_AD3 C7 | USB32 P2 RXP | D7 | USB32 P2 TXP

A8 NC B8 NC C8 GND D8 GND

A9 MDI1- LAN2 B9 NC 9 NC D9 NC

A10 MDI1+ LAN2 B10 LPC CLK C10 NC D10 NC

A11 GND B11 GND C11 GND D11 GND

A12 MDIO- LAN2 B12 PANSWH# c12 NC D12 NC

A13 MDIO+ LAN2 B13 SMB_CLK C13 NC D13 NC

A14 NC B14 SMB_DATA C14 GND D14 GND

A15 SLP S3 N B15 SMBALERT C15 NC D15 BIDIPR IR

- - K_AUX+

PCIE3 P11 SAT PCIE3 P12 SAT DDPB_CTRLDA

AT6 A0 TXP B16 A1 TXP c1o NC D16 TA AUX-
PCIE3 P11 SAT PCIE3 P12 SAT

A17 AQ.TXN B17 A1 TXN c17 NC D17 NC

A18 SLP S4 N B18 NC C18 NC D18 NC
PCIE3_ P11 SAT PCIE3 P12 SAT

A19 AO_RXP B19 A1 RXP C19 | PCIE3 P10 RXP | D19 | PCIE3 P10 _TXP
PCIE3 P11 SAT PCIE3 P12 SAT PCIE3 P10 RX PCIE3 P10 TX

A20 AO RXN B20 AT RXN C20 N D20 N

A21 GND B21 GND C21 GND D21 GND

A22 NC B22 NC c22 NC D22 NC

A23 NC B23 NC C23 NC D23 NC

A24 SLP S5 N B24 ATXPG C24 DDP1 _HPD D24 NC

A25 NC B25 NC C25 NC D25 NC

A26 NC B26 NC C26 NC D26 DDI1_TXPO

A27 NC B27 WDTO N C27 NC D27 DDI1_TXNO

A28 SATA LED B28 NC C28 GND D28 NC

A29 HDA _SYNC B29 NC C29 NC D29 DDI1_TXP1

A30 HDA RST- B30 HDA SDINO C30 NC D30 DDI1 TXN1

A31 GND B31 GND C31 GND D31 GND

A32 HDA BIT CLK B32 SPK- C32 DDECA‘SI(ELCL D32 DDI1_TXP2

RIS REREERAE
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‘ Signal Name ‘

Pin ‘ Signal Name

Signal Name

Signal Name

A33 | HDA SDOUT | B33 12C1_SCL c33 | PPPCCTRIDA 1 fhas 1 Dot Txn2
- - TA_AUX- -
DDPC_DDC_A DDPB_DDC_AU
A34 NC B34 12C1_SDA C34 UX_ SEL D34 X SEL
A35 THRMTRIP B35 | CMETHRM | C35 NC D35 NC
A36 USB2_N7 B36 USB2 N8 C36 | DDI3 AUXP | D36 DDI1_TXP3
A37 USB2 P7 B37 USB2 P8 C37 | DDI3 AUXN | D37 | DDI1 TXN3
A38 NC B38 NC C38 NC D38 NC
A39 USB2_N5 B39 USB2 N6 €39 DDI3_TXPO D39 DDI2_TXPO
A40 USB2_P5 B40 USB2_P6 C40 | DDI3TXNO | D40 | DDI2 TXNO
A41 GND B41 GND C41 GND D41 GND
A42 USB2 N3 B42 USB2 N4 C42 DDI3_TXP1 D42 DDI2_TXP1
A43 USB2 P3 B43 USB2 P4 C43 | DDI3 TXNT D43 | DDI2 TXNT
Ad4 NC B44 | USBOCON | C44 DDI3_HPD D44 DDI2_HPD
A45 USB2 N1 B45 USB2 N2 C45 NC D45 NC
A46 USB2_P1 B46 USB2 P2 C46 DDI3_TXP2 D46 DDI2_TXP2
A47 VCC_RTC B47 PLTRST N2 | C47 | DDI3.TXN2 | D47 | DDI2 TXN2
A48 PLTRST N2 B48 EXCDL]CPPE- C48 NC D48 NC
A49 EXCDOI\]CPPE— B49 RST N C49 DDI3_TXP3 D49 DDI2_TXP3
A50 SERIRQ B50 PLTRSTN2 | C50 | DDI3.TXN3 | D50 | DDI2 TXN3
A51 GND B51 GND C51 GND D51 GND
A52 | PCIE3 P3.TXP | B52 | PCIE3 P3 RXP | C52 | PEG4ARXPO | D52 | PEGA4 TXPO
A53 | PCIE3 P3 TXN | B53 | PCIE3 P3 RXN | C53 NC D53 | PEG4 TXNO
A54 GP D17 B54 GP D6 C54 GND D54 NC
A55 | PCIE3 P4 TXP | B55 | PCIE3 P4 RXP | C55 NC D55 PEG4 TXP1
A56 | PCIE3 PA TXN | B56 | PCIE3 P4 RXN | C56 NC D56 | PEG4 TXNf1
A57 GND B57 GP D5 C57 NC D57 NC
A58 | PCIE3 P8 TXP | B58 | PCIE3 P8 RXP | C58 NC D58 | PEG4 TXP2
A59 | PCIE3 P8 TXN | B59 | PCIE3 P8 RXN | C59 NC D59 | PEG4 TXN2
A60 GND B60 GND C60 GND D60 GND
A61 | PCIE3 P7 TXP | B61 | PCIE3 P7 RXP | C61 NC D61 PEG4 TXP3
A62 | PCIE3 P7 TXN | B62 | PCIE3 P7 RXN | C62 NC D62 | PEG4 TXN3
A63 GP D18 B63 GP D8 C63 NC D63 NC
A64 | PCIE3 P6 TXP | B64 | PCIE3 P6 RXP | C64 NC D64 | SIO RSMRST#
A65 | PCIE3 P6 TXN | B65 | PCIE3 P6 RXN | C65 NC D65 NC
A66 GND B66 WAKE_N C66 NC D66 NC
A67 GP D19 B67 NC C67 NC D67 GND
A68 | PCIE3 P5 TXP | B68 | PCIE3 P5 RXP | C68 NC D68 NC
A69 | PCIE3 P5 TXN | B69 | PCIE3 P5 RXN | C69 NC D69 NC
A70 GND B70 GND C70 GND D70 GND
A71 | LVDS TX L2P | B71 | LVDS TX UOP | C71 NC D71 NC

RIS REREERAE
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‘ Signal Name

Signal Name

Signal Name

‘ Signal Name

A72 | LVDS TX L2N | B72 | LVDS TX UON | C72 NC D72 NC
A73 | LVDS TX L1P | B73 | LVDS TX U1P | C73 GND D73 GND
A74 | LVDS TX LIN | B74 | LVDS TX UIN | C74 NC D74 NC
A75 | LVDS TX_LOP | B75 | LVDS TX U2P | C75 NC D75 NC
A76 | LVDS TX LON | B76 | LVDS TX U2N | C76 GND D76 GND
A77 | EDP VDDEN R | B77 | LVDS TX U3P | C77 NC D77 | ATX PSON N
A78 | LVDS TX L3P | B78 | LVDS TX U3N | C78 NC D78 NC
A79 | LVDS TX L3N | B79 | EDPBKENR | C79 NC D79 NC
A80 GND B8O GND C80 GND D80 GND
AgT LVDS_'II;’X_CLKL - LVDS_T;(_CLKU ca1 NG D81 NG
A8 LVDS_LX_C LKL o) LVDS_TI\)I(_C KU gy NG o8> NG
A83 | EDP AUX CP | B83 | EDPBKCTLR | (83 NC D83 | SIO PWROK
A84 | EDP AUXCN | B84 5VSB_ATX C84 GND D84 GND
A85 GP D20 B85 5VSB_ATX 85 NC D85 NC
A86 NC B86 5VSB_ATX C86 NC D86 NC
A87 EDP_HPD B87 5VSB_ATX c87 GND D87 GND
A88 | CLK SRC2 DP | B88 NC C88 NC D88 NC
A89 | CLK SRC2 DN | B89 MONRED €89 NC D89 NC
A90 GND B90O GND C90 GND D90 GND
A91 V1P8A B91T | MONGREEN | C91 NC D91 NC
A92 SP'O—M:SO—'O— B92 MONBLUE c92 NC D92 NC
A93 GP D5 B93 | MONHSYNC | €93 GND D93 GND
A94 SPI0_CLK B94 | MONVSYNC | C94 NC D94 NC
A95 SP'O—MOO SLIO_ | gg5 VGA SCL C95 NC D95 NC
A96 TPM_PP B96 VGA SDA C96 GND D96 GND
A97 NC B97 | SPIOCSON | €97 NC D97 NC
A98 SOUT3 B98 NC C98 NC D98 NC
A99 SIN3 B99 NC C99 NC D99 NC
A100 GND B100 GND C100 GND D100 GND
A101 SOUT4 B101 | SYSFANOUT | C101 NC D101 NC
A102 SIN4 B102 | SYSFANIN | C102 NC D102 NC
A103 | PCH GPIO4 | B103 | CME SLEEP N | C103 GND D103 GND
A104 DC12 B104 DC12 C104 DC12 D104 DC12
A105 DC12 B105 DC12 C105 DC12 D105 DC12
A106 DC12 B106 DC12 C106 DC12 D106 DC12
A107 DC12 B107 DC12 €107 DC12 D107 DC12
A108 DC12 B108 DC12 C108 DC12 D108 DC12
A109 DC12 B109 DC12 C109 DC12 D109 DC12
A110 GND B110 GND C110 GND D110 GND

RIS REREERAE
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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 18
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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.
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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
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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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