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This manual provides information and details on the products of Unicore Communication, Inc.

(“Unicore") referred to herein.

All rights, title and interest to this document and the information such as data, designs, layouts
contained in this manual are fully reserved, including but not limited to the copyrights, patents,
trademarks and other proprietary rights as relevant governing laws may grant, and such rights
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serial referred to in this manual (collectively “Unicore Trademarks").

This manual or any part of it, shall not be deemed as, either expressly, implied, by estoppel or
any other form, the granting or transferring of Unicore rights and/or interests (including but not

limited to the aforementioned trademark rights), in whole or in part.
Disclaimer

The information contained in this manual is provided “as is" and is believed to be true and
correct at the time of its publication or revision. This manual does not represent, and in any
case, shall not be construed as a commitments or warranty on the part of Unicore with respect
to the fitness for a particular purpose/use, the accuracy, reliability and correctness of the

information contained herein.

Information, such as product specifications, descriptions, features and user guide in this
manual, are subject to change by Unicore at any time without prior notice, which may not be

completely consistent with such information of the specific product you purchase.

Should you purchase our product and encounter any inconsistency, please contact us or our
local authorized distributor for the most up-to-date version of this manual along with any

addenda or corrigenda.
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Foreword

This manual provides information on the hardware composition and design of the UT986
evaluation board (UT986eb).

Target Readers

This document is written for technicians who are familiar with GNSS receivers.
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1 Product Overview

UT986eb is the evaluation board (EB) of UT986. It consists of the module UT986, a 3.3V

low dropout regulator (LDO), a 5V DC/DC boost circuit, an antenna short protection

circuit and peripheral interfaces.

¥~ The schematics of the evaluation board can be used as the reference design for the

module UT986.

UT986eb
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Figure 1-1 UT986eb Block Diagram
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The appearance of UT986eb is as follows:
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Figure 1-2 Top View of UT986eb
(1) Silkscreen: It marks the signals of the pins. The smaller holes around are used
to mount the UT986 socket. The printing adopts exposed copper to ensure the

flatness of the surface.

(2) UT986 module: The pin pads are designed long, which is convenient for
soldering, testing and debugging. For detailed packaging information, refer to
the PCB document.

(3) PPS connector: To measure the PPS signal, solder an MMCX connector here.

(4) LED indicators: Indicating the status of the power supply, reset, antenna short
circuit, and UART.

A Note:

To facilitate testing, the dimensions of the module's functional pin pads on the
evaluation board are extended outside the recommended footprint in the U7986_User
Manual.

This design applies only to testing scenarios and is not recommended to be used in
mass production or formal product design.

For formal product design, the dimensions and layout of the pin pads need to be
optimized in accordance with SMT process requirements to ensure optimal
manufacturability and reliability.

2 Product Overview UC-08-M37 EN R1.1
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Figure 1-3 Bottom View of UT986eb

(1) Ports used to connect jumpers (2) Anti-static design and heat dissipation with
exposed copper

(3) Debug ports (4) vCC power supply and LDO circuit

(5) Dual-row pins as external interfaces (6) Backup battery

(7) 5V DC/DC boost circuit for antenna feeding (8) Antenna feed circuit

UC-08-M37 EN R1.1 Product Overview 3
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The dual-row 28 pins serve as the external interfaces of the evaluation board and the

pin pitch is 2 mm. The interfaces can be directly connected to the J18 on Unicore HPL
EVK-V5.0 board.

J4
CH71283V100
se—2 S
se—4 S %
VINGE 5 5 SSLNA_PWR
Rsv#12<<_0~vw 7,
se—10 ] 9 SHRESET_N
2] (1,
GND<t 14 13 RSV#09 RO , \\R3B__(ersvico
RXD1<€ 16 15 <KTXD1
TXDZ> 18 i [>GND
GND< 2 19 SSRXD2
GND<t 2 21
e 2 B _PPSR_ 0., RO mps
2] 25
28] | 27

Figure 2-1 UT986 Interface

Table 2-1 UT986 Pin Description

\[o} Pin Name
1 NC

2 NC

3 NC

4 NC

5 LNA_PWR
6 VIN

7 NC

8 RSV

9 RESET_N
10 NC

11 NC

12 NC

13 RSV

14 GND

15 TXD1

16 RXD1

17 GND

18 TXD2

I/0 Description

No connection inside
No connection inside
No connection inside
No connection inside
Antenna feed voltage for LNA
Main power supply

No connection inside
Reserved

System reset; active low
No connection inside
No connection inside
No connection inside
Reserved

Ground

COM1 output, LVTTL
COM1 input, LVTTL
Ground

COM2 output, LVTTL

Interfaces

UC-08-M37 EN R1.1
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No. Pin Name I/0 Description

19 RXD2 I COM2 input, LVTTL
20 GND - Ground

21 NC - No connection inside
22 GND - Ground

23 PPS O | PPS output

24 NC - No connection inside
25 NC - No connection inside
26 NC - No connection inside
27 NC - No connection inside
28 NC - No connection inside

¥~ The availability of the ports depends on the firmware version of the module UT986.

UC-08-M37 EN R1.1 Interfaces
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3 Power Supply

The power supply of the evaluation board is input from the VIN pin, passing through a
circuit with surge protection and filter capacitors, to provide power for the 3.3V LDO
circuit and 5 V DC/DC boost circuit.

The input range of VIN is 3.2V to 5V.

FC1
NFM21PC104R1E3D
VINDD 1, 32 ovee
D12 ~ o Icg Imz
SMF5.0A Nl 1OuF 1100nF 1100pF
- >GND

Figure 3-1 Power Filter Circuit

Figure 3-2 3.3V LDO and 5V DC/DC on the Bottom of EB

6 Power Supply UC-08-M37 EN R1.1
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3.1

3.3V LDO Power Supply

VCC outputs 3.3 V voltage after passing through the LDO circuit to provide power to the

evaluation board.

v2 0805
0805 TPS7A8101DRB VEC o—NGAARIT o3 3y
VeCO—LAnARIE I Ve ouT# I . : 03.3V
310 N el outs F2—1 o o _EM _Eﬂ
oND<t— HOUF_TiouF e |W'
gﬁg% ’1\JGCK 'V'E$ T = N FB/sNS 5.1k AR _b_OuF_b_oonF BOND
Con 4
GND<t 100nF ”05 6 | \n GEE’ Q_DG“B
Vout=0.8%(1+16/5.1)=3.31V
Dopout Voltage: 170mV@1A
Figure 3-3 LDO Circuit
Notes:

® The rated output current of LDO should be more than twice the current of the

module.

® RI16is a series resistor placed at the input of the LDO, which is used for

debugging. When selecting the resistor, choose one with high rated power to

ensure the current capability. Here, a 0805 0-ohm resistor is selected.

® R17 is aresistor connected in parallel with LDO. After removing R16 and

soldering R17, you can use an external power to supply the module.

¢~ When using the LDO to power the module, you should consider the power
dissipation of the LDO.

UC-08-M37 EN R1.1
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3.2 5V DC/DC Power Supply

VCC outputs 5 V voltage after passing through the DC/DC boost circuit to feed the

antenna.
U3
LT3467AIDDB D24
2.20H_~~yL1 MBR120LSFT1G 33V 0—NSANRE sy
6 3 LNA_PWR))—J—MC R22 o5V
0 RSB, 5 | VN SWi#1 7 N ’ — L AARE o5y
VO SHDN# SWi2 Jc_w Jc_15

[6;] IS)

©|

|10uF FOuF | N NC c19 | “Tour four
GND<t 16K | IR29

- EP
OND<} 100nF'= E21 1 51K AR31

~

SS FB —\

$SGND

Vout=1.225*(1+16/5.1)=5.07V
Figure 3-4 5V DC/DC Boost Circuit

Notes:

® You can choose whether to use the 5V power on the board to feed the antenna

according to the antenna type.

® R25 and R28 are series resistors connected to the DC/DC circuit at the input and
output, which are used for debugging. When selecting the resistors, choose those
with suitable rated power according to the power consumption of the antenna load.

Here, a 0603 0-ohm resistor is selected.

® R32: After removing R25/R28 and soldering R32, you can use the external LNA_PWR
to feed the antenna. VCC does not supply power to DC/DC after removing R25.

® R33: After removing R25/R28 and soldering R33, you can use the 3.3 V power
supply output by the LDO to feed the antenna.

8 Power Supply UC-08-M37 EN R1.1
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3.3 Backup Power Supply

When using the hot start function of the module UT986, you need to provide backup power

for the module.

The input range of V_BCKP is 2.0 Vt0 3.6 V.

BT1
MS621T-FL11E O —3»v BeKP
GND< | | | I VBAT O\ R%2 sy pekp
3.3V0 DZQN 1k A R41

V_BCKP

MS621T-FL11E
Nominal Voltage:3V
Nominal Capacity:3.0mAh

Figure 3-5 Backup Power Circuit

LD
HEEE R

[Txz][mm[ved]
[Rx2][E7H]
LESUD)|
[RXTJ[EH
@Iﬂj@

Figure 3-6 Backup Power Circuit on the Bottom of EB
Note

® When the backup battery supplies power to V_BCKP, the battery charging circuit
should be designed to prevent reverse current to ensure that the battery only
supplies power to V_BCKP and the current does not flow back into the 3.3 V power

domain, as the D29 shows in Figure 3-5.

® According to the maximum charging current of the battery, a current-limiting

resistor should be added, as the R41 shows in Figure 3-5.

® V_BCKP can also be powered through the test point TP7. Removing R42,
connecting a power supply wire at TP7 and a ground wire at TP4, you can use an

external power to supply V_BCKP. This method can be used to measure the supply

UC-08-M37 EN R1.1 Power Supply 9
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voltage and current of V_BCKP.

In the case of normal power supply to the evaluation board, the micro battery
charging circuit on the board will automatically charge the micro battery.

If the board has been placed for a long time, the power of the battery may be low
and the hot start test may fail. Therefore, it is recommended to charge the board as
long as possible before testing the hot start function.

(1) Use a multimeter to measure the voltage of the micro battery. If the voltage is
above 2.6 V and is stable, it indicates that the power of the micro battery is
sufficient.

(2) Use a multimeter to measure the voltage of the micro battery. If the voltage
drops rapidly, it indicates that the power of the micro battery is insufficient.

(3) When the micro battery runs out of power, it will take more than 96 hours to fully
charge the battery.

(4) Under normal circumstances, after powering the board for one night, the hot
start test can be done normally the next day.

10
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4 Antenna Circuit

4.1 Antenna Short Protection Circuit

The antenna short protection circuit consists of a load management chip and peripheral
circuits. 5V DC/DC circuit output feeds the antenna via the chip. When the antenna
current is larger than 100 mA, the circuit triggers a short protection and FLAGB gives a
low level indication.

After removing R44 and R45, the antenna short protection circuit is bypassed. You can

use the 5V DC/DC circuit output to feed the antenna by soldering R46.

u4 FPF2004

v NC R46

5
0 R44 5 1 . 0 R45 ANT BIAS
5V o > VIN VOouT t= A/ ®
GND< '|1 OuF _|1 00nF 28 oo Fioore SGND
3.3V 031K AAR4 4 q on FLacs 2 : 51K AR 33y
SHFLAGB

Ant Bias

Figure 4-1 Antenna Short Protection Circuit
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(mxz|Ea|ved]
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pajms | VBAT

ENEIEIN v ooy
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[ANTIERE] & | i
[

B o [
v i
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Figure 4-2 Antenna Short Protection Circuit on the Bottom of EB

UC-08-M37 EN R1.1 Antenna Circuit 11
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4.2 Antenna Feed Circuit

The antenna feed circuit consists of the anti-reverse current design, anti-surge design,

filter inductors, and ESD protection.

Removing R45 and soldering R46, the antenna short protection circuit is bypassed. Then

you can use the 5 V DC/DC circuit output directly to feed the antenna.

The ESD protection diode should support high-frequency signal (above 2000 MHz).
Nexperia PESD5VOF1BL is recommended here.

ANT_IN1__||C16
—“—) NT_IN
L Toopr >>ANT-
U4 FPF2004 Vo NG AR
0 AR 5 1 O—G Y Ra5 ] ANT BIAS ANT B\A§1 Aﬁ,\ ANT_BIAS2 o
SV 27 % VIN vour |3 MBR1ZOLSFT1G _M\ J5
22 23 GND. D25
4 Jour JiooE 2 Tioonk G
oro GND N> MFSOAF onF [100pF NN
33V 051k A R43 4l on Face 12 5.1k, \R2Z v D
FLAGB

Figure 4-3 Antenna Feed Circuit

R DDDD Ea]
aEEved
[Rocz] 1]

TX1[E]

FXIEH] VBAT
BV yeg)
(SVINTR (wim] [mew]
ANT ; I

QDQ@Q

Figure 4-4 Antenna Feed Circuit on the Bottom of EB
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5 LED Indicators

There are LED indicators on the evaluation board to indicate the working status of each

functional unit.

RESET Ny>—19-21SURC/S530-A2/TRS '\'\l‘ D1 1k, J \R13 8.3V
RSV#093y—19-21SYGC/S530-E2/TR8 KR4 D2 1k, R4 083V
RSV#12¢¢—19-21SYGC/SE30-E2/TR8 RR|g D3 1k, . Ri5 o

TXD2>—19-218YGC/8530-E2TRE AR | D4 1k, \ R19 3.3V
RXD23y—19-21SYGC/S530-E2/TR8 R D5 1k, A \R20 033V
TXD {3y 19-21SYGC/S530-E2/TR8 KR4 D6 1k, . R21 o0B.3V
RXD 135—19-21SYGC/S530-E2/TR8 RR D7 1k, \, \R22 083V

GND< TKaAnR23
GND< Tk AR
FLAGESD 19-21SURC/S530-A2/TR8 '\'\l‘ D10 1k, . .R26 03.3V

Figure 5-1 LED Indicators

Table 5-1 Description of the LED Status

LED Indicator Color Description

Power (5V or 3.3V) | Green Light on when the power is normal
Reset Red Light on when pressing the reset button
Antenna Red Light on when antenna is shorted

UART Green Blinking when UART is working
RSV(#09, #12) Green Not defined

The silkscreen markings on the right of the LED indicators identify the corresponding

functions, as shown in the figure below.

UC-08-M37 EN R1.1 LED Indicators 13
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Figure 5-2 Markings on the Right of the LED Indicators

6 UT986 Series Peripheral Design

TVS anti-surge protection is added at the input of the module. ESD protection
is added at all pins.

Use large and small VCC filter capacitors together, with a total capacitance
greater than 30 pF.

Add series resistors at the 10 pins for the convenience of debugging.

VCCIN powers the module only. R18 is a large-size resistor (with high rated
power) to ensure the current capability. In the figure below, a 0805 resistor is
used.

Removing R18, connecting a power supply wire at TP1 and a ground wire at
TP2 (as shown in Figure 7-1), you can use an external power to supply the
module. This method can be used to measure the input voltage and current of

the module.

UT986 Series Peripheral Design UC-08-M37 EN R1.1
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D26 ANT IN

GND =D23| EE | PIN25
GND =D22| EE | PIN28

UC-08-M37 EN R1.1

UlA UT986
GND<——15 GND#15 GND#14 14 >GND
ANT_IN >> ANT N 16 RF_IN GND#13 FE——>GND
oND<t— Y Grpwte  Rsviz HE—FINIZ BRI Rsva2 P2 PP >onn
NC#18 ——8 X Ncwis v_pckp I PINTT S8, \R9 v BekP PINTA MD—ZODGND
NC#19 —2 X \c 19 nRESET J2—FINI0 33\ B8 __(RESET N PINTO MD—QDGND
NC#20 ——22 1 Nc#oo Rsviog |F2—PIN® 3B R y5rsvioo PINGS MD—BDGND
NC#21 ©—21d Ncut NC#8 F——eNC#08
NC#2 &—22 X Nch2 GND#7 f-——>GND 0805
NC#28 ——22 NC#23 vce —_— Y VCCIN 0 AR 533y
_El _Ea _I:_a _Ez _b 1 VCCIN D17 GND
_|EOpF_[w_00nF_lEuF_[w_0uF_r_0uF MF5.0A
- - 2 2 * SGND
eND<—2 4 Gnpwos NC#5 JF2———NCH#05
GND N R35 PIN25 25 | o\ e RxD1 A—PINO 3B R6  ryp1 PINO4 Mmet GND
NCH#26€3 Z::3 IR Txp1 JB—PINO3 33 R5  surypy PINO3 Mmst GND
NCH27 € 21§\ a7 RxD2 B PIN2_ 33 R4 rypo PINO2 MDME GND
PPS(—0. R34 PIN2s 28 | o Txp2 JF—PINOT_ 33 R3S syrypp PINO1 MDBE GND
Figure 6-1 UT986 Peripheral Design
UT986 Series Peripheral Design 15
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Silkscreen markings are printed around the module to identify the resistors, which is

convenient for measurement.

EEEE ===

(mEm
(mbm]

o EEEE  HEE

V3

MRz Ve
RE2|E]
[TXU[EE]
e | VBAT
(V358 v

g @

PPS] @

Figure 6-2 UT986 Peripheral Circuit
The GND pads at the bottom of the module should be grounded to ensure heat
dissipation. The evaluation board has copper exposed on the bottom of the module,
which not only enhances heat dissipation, but also provides a large area for grounding

and is convenient to test

UlB
uT986
GND Y1 Y20
Y2 Y21
Y3 Y22
Y4 Y23
Y5 Y24
Y6 Y25
Y7 Y26
Y8 Y27
Y9 Y28
Y10 Y29
Y11 Y30
Y12 Y31
Y13 Y32
Y14 Y33
Y15 Y34
Y16 Y35
Y17 Y36
Y18 Y37

Y19 Y38
Y39

X1 X9 —)()“0
X2 X10 WX
X3 X1 <X

X4 X12 f—X

Figure 6-3 Pads (Y1-Y35) and Socket Mounting Holes (X1-X12)

16 UT986 Series Peripheral Design UC-08-M37 EN R1.1
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7 Debug Support

® As mentioned above, TP1 and TP7 can be used to connect an external power to

supply VCCIN and V_BCKP and to measure the supply voltage and current.

TP3 and TP5 are used for internal debugging

J1is used for MMCX connection. After soldering the MMCX connector, it can be

used to measure the PPS signals.

® J2,J3,J6 and J7 are debug ports. Connect the signal that needs to be tested to the

square hole and test the round hole, or connect the round hole to a measuring

instrument. Using these debug ports can avoid damage to the PCB pads and traces,

which is convenient for debugging.

3.3V g]k Egg CRSV#09
3.3V0 A5 SORSV#12
WP Tk AR g3y
i (LRSVH#09
e SSGND
SORSV#12
o OVCCIN
o2 SGND
e
Figure 7-1

UC-08-M37 EN R1.1

Debug Support

Debug Ports

Debug?2
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The silkscreen markings of the test points are arranged in order to identify the function

of each port.

Figure 7-2 Through-Hole Test Points

Appendix

UT986eb schematics:

18 Appendix UC-08-M37 EN R1.1
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Interface P ower LEDs

5 I 7 I 3 T 7 T T
J4
UTS86eb CH71283V100
2 1
4 5 RESET Ny>—19-21SURC/S530-A2/TRS '\'\K D11k, \\R13 o83V
IN 6 5 LNA_PWR RsvH#oyy_19-21SYGC/S530-E21TRE KR | D2 1k R1 g3y
D - comM1 > RoV#1244—2an R RSVAIZ R 8 | | 7 REV#H 19-215YGC/s530-E2TR8 KR4 D3 1k R15 03V
 com2 . ;XF 104 9 RESET N XD 19:218YGCISs30E2TRE RRId D4k \R19 gy
s " i se12 ] A RXD 25> 19-218YGC/S530-E27TR8 AR (4 D5 1k, . \R20 083V
&t GND<t 14 13 RSVAOO RO \\RB_(ersviioe TXD>_19-21SYGC/ss30-E2TRE RR I D6 1k, R21 83V
UT986 RSTN RXD1 16 15 <TXD1 RXD 13>19:21SYGCIS530-E2TRE RRId D7 1k, \R2 g3y
™0 18 17 SGND
H VBOKP
<} GND<t 20 19 RXD2
2 21
oNoG——n—————— 2| L 21y
BAT Rz RR|d Ds
A 24 ] 123 PPSR 0 AR __pps GND< 79-215VGC/Ss30ETRE: Y
= 1 A pR2
I 21 1 235 GND 19-2TSVGCSE0EaNRE>
28| - FLAGBS>—19:21SURC/S530-A2/TRS '\'\K D101k, A R26 o83V
. . .
Function Diagram Block Interface LEDs
N FC1 u2 0505
NFM21PC104R1E3D 0805 TPS7A8101DRB veCo—LAART_o3.3v
veco—2 B L ine ouT#1 3.3V
VIN PR ovee 18 L0 81 w2 ouT#2 Ne | ler _b" _Eﬂ
D12 ~ Jza _Ea _I:_wz oND< Four Trour 16K _J X5
™ Voo 6K\ RZ 3 rarns |3 L BT RRI ~Jour"foonk SGND
SMF5.0) 0uF~ [i00nF io0pF e NC RT . R
D il GO GNDQ':x:lmnF - ] ro e o UT986eb-PCB-VIR0
. ~ < NR EP |—>G
. VIN operation range:3.2V~5V I
Vout=0.8*(1+16/5.1)=3.31V
. Dropout Voltage: 170mV@1A
Power Filter LDO 3.3V
X1 X2 X3 X4
a BT1 u3 NC NC NC NC
LT3467AIDDB
MS621T-FL11E O ——v_Bokp 1 MBRISOLSFTHG 3.3V o—NGA AR sy
GND<t :l | I VEAL OnanRi2 /_BCKP LNA,PWR»_gN\.%osx
33V0 029’ 1k N R8T vee 1815
" 2 GND GND GND GND
0uF fiour N vt NC | |ci9 0uF [i0uF
VvV BCKP gD T000F | B0 Her 1 SR N
A — GND<t I ss FB £>GND Hole
Vout=1.225*(1+16/5.1)=5.07V
Tite
DC/DC 5V uT986eb
Document Number Rev

UC-08-M37 EN R1.1
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0 Ra4 5
SV 24 25

GND< Jour foone 2

3.3V 081K AN RS 4

U4 FPF2004 e
5\

VIN vour H -

GND

ON 3 5.1k

FLAGB _?_W—( 3.3V
FLAGB

ANT_BIAS D28

Ant Bias

MBR120LSFT1G

ANT_IN1 C16
—| 100pF DANT_IN

L3 L2
2uH 68nH
NT_BIAS! ANT_BIAS2 1 5
ke
MF5.0A [100nF J100pF D
SOND

Ant

Debug1

Debug?2

uUiB
U1A UT986 UT986
onog—d GNp#ts  GND#14 HE——>GND GND<t Yt v >GND
Y2 Y21
eND<RZ LN ANTIN S ANTIN 18 e GND#13 |HE——>GND Y3y
Y4 v23
oNo<—TH Gro#ie  Rsvaiz H2—FINZ I RI0 crsvatz bl JPL 2 ecn Y5 v
Y6 Y25
Ne#tee—ncuis v sckp PPN B R9 v Bokp B JPL 2o Y7 v
Y8 Y27
Ne#19 —0 3 neag rRESET HO—EINI0_ B\ B8 (RESET N P -1 = D19 N0 Y9 Y28
Y10 Y29
NC#20. P . RSvioo | PIN0O 33, RT PIN09 D18 aND v
A o n
Yi2 Y31
Y13 Y32
Yid Y33
Ne#21 —21 et ncis F——oncios Y15 Y34
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Assembly Top of UT986

Q)

O T~ o R

CE
C3
C

Mos
3
Mor
CR
Hfoo
Hfoto]

++++++++++

~

U 986eﬂ

UC-08-M37 EN R1.1 Appendix 21



unicare’

Assembly Bottom of UT986
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