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Foreword

This manual provides information on the hardware composition and design of Unicore

UMG68X series EB (Evaluation Board).

Target Readers

This document is written for technicians who are familiar with GNSS modules.
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1 Introduction

This manual introduces Unicore UM68X series EB (Evaluation Board) and applies to:
e UMG681A-12-EB
e UMG680A-12-EB
e UMG680A-13-EB
e UM681-12-EB
e UMG680-12-EB

For the information of each module, refer to the corresponding user manual.

The EB consists of the following parts:

e positioning module

e a3.3VLDO (Low Dropout Regulator)
e a5V DC/DC boost circuit

e an antenna detection circuit

e peripheral interfaces

1.1 Block Diagram
UMG680A Evaluation Board

g
) SPIM
: c
’ v com1 1
e com2 2
protection -
circuit PPS g
UMG680A -—fxv 2
RTK 2
RSTN
| LANT_IN
11 I
VBCKP
AT

Figure 1-1 UMG680A EB Block Diagram!

1 UM680A, hardware version V1.1 and above, supports antenna detection and SPIM. I12C and EVENT

UC-08-M106 ENR1.0 Introduction
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Figure 1-2 UMG681A EB Block Diagram?

interfaces are not supported.

2 UM681A, hardware version V1.1 and later, supports antenna detection. 12C and EVENT interfaces are

not supported.

2
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1.2 Appearance

The appearance of the EB is shown as the figure below.

\ unicore’
J| UM80A-12-68
P/N:2330324000

\
—_—
—_—
—_—
p—
—
—
—
—
—_—
—_—
—
—_—
—

Figure 1-3  Top View

(1) Silkscreen: It marks the signals of the pins. The smaller holes around are used
to mount the module socket. The printing adopts exposed copper to ensure the

flatness of the surface.

(2) Positioning module: The pin pads are designed long, which is convenient for
soldering, testing and debugging. For detailed packaging information, please

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, the positioning status and UART.

&~ To facilitate testing, the dimensions of the module’s functional pin pads on the EB
are extended outside the module package boundary.

¢~ This design applies only to testing scenarios and is not recommended to be
directly 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.

UC-08-M106 EN R1.0 Introduction 3
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Figure 1-4 Bottom View

(1) External antenna detection circuit 3 (5) 5V antenna feed DCDC boost circuit

(2) ESD protection and exposed copper (6) Dual-row pins as external
thermal dissipation

interfaces
(3) VCC power supply and LDO voltage
regulator circuit (7) Debug ports
(4) Backup battery (8) Ports used to connect jumpers

3 Supported by hardware version V1.1 and above.

4 Introduction UC-08-M106 EN R1.0
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2 Interfaces

The dual-row 28 pins serve as the external interfaces of the EB, and the pin pitch is 2 mm.

The interfaces can be directly connected to the J18 on Unicore HPL EVK-V5.0 board.

¥~ The availability of the ports depends on the model of the module and its firmware.
Refer to 1.1Block Diagram and the corresponding user manuals for more information
about the supported ports.

Ja

CH71283V100
SPI_CSN 2 1 PI_MOSI
—2 3 PI_CLK
VING 6 5 SINA_PWR
NC#31 < 8 7 PI_MISO
3e—10 ] 9 SRESET_N
WT < 12 1 SEVENT
GND<t 14 18 KNC#30
RXD 1< 16 15 KTXD1
TXD23 18 17 SGND
GND <t 20 19 SRXD2
GND <} 2 121
DR 'S 2% 23 PPSR_ 0, R _pps
NC#2t Sy— NGRS 2% | 25 RTIKR NGRS (RTK_STAT
scL NG, R83 SCLR 28 27 SDA R NG_RB __opa

Figure 2-1 Interfaces

Table 2-1 Interfaces Description

No. Pin Name 1/0 Description
1 SPIM_MOSI 0 Master out/slave in.
2 SPIM_CSN 0 SPI master chip select.
3 SPIM_CLK 0 SPI master clock.
4 NC - No connection inside.
5 LNA_PWR I Antenna feed voltage for LNA.
6 VIN I Main power supply.
7 SPIM_MISO I Master in/slave out.
8 RSV - Reserved. Leave floating.
System reset, active low. The active time should be
9 RESET_N
no less than 5 ms.
10 NC - No connection inside. Leave floating.
11 EVENT* Event input with adjustable frequency and polarity.

The odometer speed pulse input pin on the

UM68TA/UM681 supports a maximum pulse
12 WT I frequency of 5 kHz, with a minimum pulse width

greater than 100 ps.

On the UM680A/UM®680, this pin is left floating.

4 Reserved interface and not supported.

UC-08-M106 EN R1.0 Interfaces 5
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\[o} Pin Name 1/0 Description
13 RSV - Reserved. Leave floating.
14 GND - Ground.
15 TXD1 0 UART1 output; LVTTL.
16 RXD1 I UARTT input; LVTTL.
17 GND - Ground.
18 TXD2 0 UART2 output; LVTTL.
19 RXD2 I UARTZ2 input; LVTTL.
20 GND - Ground.
21 RSV - Reserved. Leave floating.
22 GND - Ground.
Pulse per second with adjustable pulse width
23 PPS .
and polarity.
The odometer direction input pin on the
” DIR UM681A/UMG681: High level = forward; Low level =
reverse.
On UM680A/UM®680, this pin is left floating.
RTK Positioning Indicator (active-high): high
25 RTK_STAT® 0 when RTK fixed solution is valid; low otherwise
(including other positioning modes or no fix).
26 RSV - Reserved. Leave floating.
27 SDA® I/0 I2C Data.
28 SCL® I/0 I2C Clock.

5 Reserved interface and not supported.

6 12C is a reserved interface and not supported.

6

Interfaces
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3 Power Supply

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

boost circuit.
The inputrange of VINis 3.2Vto 5 V.

FC1
NFM21PC104R1E3D

1

D16 o |E1o Em Ew
N
SMF5.0A HOUF foom: H00pF
® ® ® >GND

VIN operation range: 3.2V~5V

ovee

Figure 3-1 Power Filter Circuit

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

UC-08-M106 EN R1.0 Power Supply 7
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3.1 3.3VLDO Power Supply

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

U3 0805
0805 TPS7A8101DRB vee o—NEAARS 33y
0 R38 7 ’
vee IN#1 OUT#1 ° ° 08.3V
7 13 B >
2 ouT#z N ||c 18 [c14
ouF__[10uF [16k__JJR15
oND < JouE_Tro _L_ _L_
Lo AN T S en Faisns |21 Bk SR Jiour ™ Jroonr SGND
GND <t
4
GND fo——1>GND
GND <t 100nF_| |C7 3 N ol S

Vout=0.8+(1+16/5.1)=3.31V
Dropout Voltage: 1T70mV@1A

Figure 3-3 3.3V LDO Power Supply

Design and usage guidelines for the LDO circuit are as follows:

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

module.

e R38isaseriesresistor 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.

e R39is aresistor connected in parallel with LDO. After removing R38 and soldering

R39, you can use VCC to power the module.

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

8 Power Supply UC-08-M106 EN R1.0
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3.2 5V DCDC Power Supply

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

antenna.
us
LT3467AIDDB 051
2.2uH _~~AL3 MBR120LSFT1G
INA_PWR 3> NCAARTT 55y
0 R61 VIN SW#1 i ” O AARTE_osv
VCC O—— _’Ezs _Ezz SHD N# SWi#2 _Ic_% _L_%

ola|nv |o|o

~

10uF [10uF oo NC c24 | Tiour~ rour
GND < ep [ 16K, [R64

100nF 27 1 5.1k R75
GND < ot B ss FB

>GND

Vout=1.225+(1+16/5.1)=5.07V

Figure 3-4 5V DCDC Boost Circuit
Antenna feed power configuration and debugging guidelines are as follows:

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

according to the antenna type.

e R61 and R76 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.

e R77: After removing R61/R76 and soldering R77, you can use the external
LNA_PWR to feed the antenna.

UC-08-M106 EN R1.0 Power Supply 9
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3.3 Backup Power Supply

When using the hot start function of the EB, 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 Qb)v_BCKP
GND <1 | | | } VBAT 0_ R85 SV_BCKP
33V O DSZN 1k R84

Figure 3-5 Backup Power Supply

Figure 3-6 Backup Power Circuit on the Bottom

Design and test guidelines for the V_BCKP backup power supply are as follows:

e 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 D52 shows in Figure 3-5.

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

resistor should be added, as the R84 shows in Figure 3-5.

e V_BCKP can also be powered through the test point TP9. Removing R85,
connecting a power supply wire at TP9 and a ground wire at TP6, you can use an
external power to supply V_BCKP. This method can be used to measure the supply

voltage and current of V_BCKP.

10 Power Supply UC-08-M106 EN R1.0
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¢ In the case of normal power supply to the EB, the micro battery charging circuit

on the board will automatically charge the micro battery.

e Ifthe EB 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. Battery status assessment

and charging characteristics are as follows:

o 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.

o 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.

o When the micro battery runs out of power, it will take more than 96 hours to

fully charge the battery.

o Under normal circumstances, after powering the EB for one night, the hot start

test can be done normally the next day.

UC-08-M106 EN R1.0 Power Supply 11
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4 Antenna Circuit

4.1 Antenna Detection Circuit 7

The antenna detection circuit consists of a MOS switch, a current detection chip and two

buffers.

The antenna feed supply can be selected from the 5 V DC/DC circuit output or VCC_RF
(supplied by the module). VCC_RF provides 3.3 V voltage, but the circuit has less
protective design; therefore, it is not recommended to use VCC_RF to supply power to the

antenna.

U6 and U2 are two buffers with open-drain output. ANT_OFF1 needs to be pulled up
through ANT_BIAST to make sure that MOS can be turned off.

The current threshold can be adjusted by changing the resistance value of R24/R13/R14.
Since the feed current flowing through R24 will generate a voltage drop, this solution is

not suitable for antennas with high power consumption.

Q1 U4 LT6000IDCB#TRMPBF
. ANT_BIAS3 <& 5
Si2333CDS-T1-GE3 ANT_BIAS2 >>—r1 N
0 LRI 10K \R13 3 4
vccji@%%@%ﬁmﬁmsz ANT’B(;}:ISDZ W *IN our >ANT_DETECT!
ANT_BIAS1 <
Vo — ANT_BIAST 3> UAARZE 1 -
ANT_BIAS >ﬂ¥:—— ANT_BIAST i)—“w% \S/?DN
ANT_OFF1 S5
GND m V- GND F———=GND
U6 SN74LVC2G07DBVR U2 SN74LVC2G07DBVR
x—1a v P— ANT BIAS3 D0 anB28 11, v K SSANT_SHORT_N
GND NG R78
ANT})FFW 20 2v FA———S>ANT OFF1 ANT DETECT1 3> anBB 34, 2v A SHANT DETECT
0 R86 5 0 R3 5
= = e D‘:"EI;' bufferédrjver tout fTEnst B e Dual buffer/driver
with open-drain outputs i drail
. IWOHF 2| o . IODnF 2| o with open-drain outputs

Figure 4-1 Antenna Detection Circuit

Table 4-1 Truth Table of the Antenna Detection Circuit

ANT-OFF  ANT-DETECT ANT-SHORT-N

1 X X The antenna feed supply is turned off
0 0 0 An error occurred in the circuit
0 0 1 No antenna detected

The antenna feed circuit is shorted to

ground

7 Supported by hardware version V1.1 and above.

12 Antenna Circuit UC-08-M106 EN R1.0
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ANT-OFF  ANT-DETECT ANT-SHORT-N

0 1 1 The antenna status is normal

Figure 4-2 Antenna Detection Circuit on the Bottom

4.2 Antenna Feed Circuit

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

filter inductors, and ESD protection.

The supply voltage can be selected from 5V, VCC_RF or ANT_BIAS3 through R31/R29/R30.
When using the 5 V voltage or VCC_RF, the antenna detection circuit on the EB will be
bypassed.

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

ANT_IN1 c21
— NT_IN
5V NC, R31 L1 L2 100pF >A -
1

VCC RF > NC, R29 22uH 68nH
ANT_BIAS3 0 R30 ANT_BIAS4 D20 ANT_BIASS5 AY_ANT BIASE  ~~~ 5
- MBR120LSFT1G
T e =
MF5.0A [100nF FOOpF ¥

PESD5VOF1BL 31 SGND

Figure 4-3 Antenna Feed Circuit

UC-08-M106 EN R1.0 Antenna Circuit 13
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Figure 4-4 Antenna Feed Circuit on the Bottom

Antenna Circuit

unicore’
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5 LED Indicators

There are LED indicators on the EB to indicate the working status of each functional unit.

RESETN D, KKK TSR oY
TxD2y19-21SYGC/SEI0-E2TRS '\'\K D4 1k GEIY
RXD2 31921 SYGC/S530-E2/TR8 '\'\K D5 1k R2___ 3y
TXD1319-21SYGC/SE30-E2TRE '\'\K D6 AL IPNGTPTY
RXD1319-21SYGC/SE30-E21TRE '\'\K D7 1k RT3y

GNo< Han B2 V\l‘ I1339-21 SYGORsm0ETRE < K-STAT

1k Re0 RK D11
GND< VY K T9-2TSYGCS50EDTRE Y

1k R62 RK D12
GND< K 70-2TSVGCS50EZTRE O
RR D13 1k R63
ANT_SHORTN 3; 79-21SURCSNEAzTRE %Y

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

RTK® Green Light on when RTK is fixed

UART Green Blinking when UART is working

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

functions, as shown in

Figure 5-2 Markings on the Right of the LED Indicators

8 Supported by hardware version V1.1 and above.

9 RTK indicator is not supported.

UC-08-M106 EN R1.0 LED Indicators 15
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Peripheral Design

Recommended hardware design practices are as follows:

Add TVS anti-surge protection at the input of the module. Add ESD protection at

all pins.

e Use large and small VCC filter capacitors together. A combination of 10 pF, 0.1 pF,

and 100 pF is recommended.
e Add series resistors at the |10 pins for the convenience of debugging.

e VCCIN powers the module only. R33 is a large-size resistor (with high rated power)
to ensure the current capability. A 0805 resistor is used for the design in this

chapter.

¢ Removing R33, connecting a power supply wire at TP1 and a ground wire at TP3
(as shown in 7 Debug Support ), 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.

¥~ R33, TP1, and TP3 refer to the resistor and test points on the evaluation board,
respectively. Their exact locations are shown in Appendix.

The figures below show the peripheral circuit design for the UM68X series modules.

16
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U1A UMB680A
1 54
. e
RF Line GND: o GND#01 RSV#54 fF—X
ANT_IN e B 2 |1y pps |23 PINS3_ 33, RS sypps
GND<—3 GND#03 RSV#52 %{
. cvent |8 BINSTNGQUREcevent
X—p Rsvia 50
*—g | RSV#5 RSV#50 [
¥— RsV#6
RESET_N _’\Nu PIN49 <RESET N
GND#48 2 Nea Rig——C
VCC_RF<& N R5__PINO7 7 VCC_RF D_SEL 47 PIN47 R10 D SEL
8 Rovids |8
RSVi#8
o 3 b sofpus soa s oce
X—77 ] RSVA10 SDA DA
X——4 RSV#11
R0t |5 i sy RO
12 TXD1 _’\/V%}fFXDW
GND<t——————— = GND#12 41
13 GND#41 f————————————>GND
*—=| Rsv#13 %
14 RSV#40 [-gg—%
GND<t——————————— GND#14 RSV#39 Tx
15 RSV#38 [2—X
)(715 RSV#15 37
Xi.w RSV#16 GND#37 ND
X g | Rev#IT 36 PIN36
H19 RSV#18 V_BCKP KV_BCKP
X—— RSV#19 35
RSV#35 X
RTK_STARKG—NGOR16_PIN20 20 § oo orar
al| - veerss |3 YEON 0 s RIT-c0v
X——] Rsv#21 VCC#33
5 6 o8 i%s
22
X—53] RSV#22
25| Revez2 w2 T)OpF 100nq1T7uF
2 GND#32 £>GND
X—55] Rsv#24 31
*x—22{ Rsv#2s Rrsv#at 5=
RSV#30 5%
TXDX TXD2 RSV#28
UMG680A Module Note: PINs leave OPEN if not used
Figure 6-1 UMBG680A Peripheral Design (V1.0)
U1A UM680A
1 54
. eoNDp—— 1|
RF Line o GND#01 RSV#54 ?x
PIN:
JASLNIY) > — LR PR ppg | B3 PINS3 33, RS yopg
oND——————— 34 GNpwos Rsvis2 |22
51
N Ros . EVENT PINST  NG(Q B8 eevent
ANT_DETECT; N R26 5| ANT_DETECT 50
ANT_OFF&—#ess 5| ANT_OFF RSV#50 |-2—X
ANT_SHORT_N), ANT_SHORT_N 49 PIN4O
RESET_N _W—<<RESET N
GND#48 —DG
7
vee RF—NGORS _PINOT VGG_RF e PINA7 R10 SEL
46
SPIM_CS <& R28 Rovie
= NGO AR29 SPIM_CS 45 PIN45__ NG R11
SPIM_MOSI R30 70 | SPIM_MOSI SCL 24 PiN44__NGIU.RT3 cL
SPIM_CLK Rt 1] SPIM_CLK SDA DA
SPIM_MISO SPIM_MISO 43 PIN43 R12
_W—<
RXD1 175 PINa2 R14 <$><gw
12 Txp1 [F2—FNZ_S3 . R14 55
GND<t———————————————— = GND#12 M
13 GND#41 f—————————>GND
>—{ RsV#13 %
14 RSV#40 f-35—X
GND<G————————— - GNDH#14 RSV#39 |35
15 RSV#38 X
>x—z| Rsv#15 37
| RSV#16 GND#37 |2————————1>GND
>—g{ Rsv#17
18 36 PIN
X—g| RSV#18 V_BCKP » 0 RIS v Beke
>——{ RSV#19 35
RSV#35 =X
RTK_ STARGNGQ B4t P20 20§ o
21 vecH34
><—= Rsvi21 VCCH33
<22 Rsvizz
%—={ Rsv#23
2 GND#32
%—55-| Rsv#24
*—=2 Rsv#25 RSV#31
RSV#30
RXDDHW% RXD2 RSV#29
XA SSRZL PN 27} i, RSV#28

UMG680A Module Note: PINs leave OPEN if not used

Figure 6-2 UMBG680A Peripheral Design (V1.3)
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SGND

Figure 6-3 UM®681A Peripheral Design (V1.0)
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Figure 6-4 UMG681A Peripheral Design (V1.3)

¢~ The availability of the ports depends on the model of the module and its firmware.
Refer to 1.1Block Diagram and the corresponding user manual for more information
about the supported ports.
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Silkscreen markings are printed around the module to identify the resistors, which is

convenient for measurement.

Figure 6-5 Peripheral Circuit

The GND pads at the bottom of the module should be grounded to ensure heat dissipation.
The EB 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 Module
GND <t \Y{; Y1 Y27 \Y(Z >GND
7 2 V28 e
va_ | Y8 Y29 130
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ve | Y° Y3 Vs
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Figure 6-6 Pads (Y1-Y52) and Socket Mounting Holes (X1-X8)
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unicore’
7 Debug Support

As mentioned above, TP1 and TP9 can be used to connect an external power to supply

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

TP2, TP3, TP5 and TP7 are used for internal debugging, of which TP5 and TP7 can be
used to debug I?C.

J1 is 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.
5.1k R2
33V 0 <BIF#28
3.3v Oo—21k R SBIF#29
i <BIF#28
[SGND
P2
SBIF#29
N s Debug1
NC 1 = 2 »2
=
23V O 51k R81 DA NG 1 2 6
33V O 5.1k R79 scL E
NC 1 2 o7
P8 1k REZ_ y5ay ]
EZ SDA
ISGND
PS Debug? Debug3

Figure 7-1 Debug Ports for the Module

The silkscreen markings on the right of the test points are arranged in order to identify

the function of each port.
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Figure 7-2 Through-Hole Test Points
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Appendix

Schematic of the EB:
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Assembly Bottom of the EB
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