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Attention

Please read carefully before you start:

> Global Positioning System (GPS) is the property of American Ministry of National
Defense, and they held full responsibilities in regard to the preciseness and the
maintenance of the entire system. Any changes they have made may have
significant impacts on the capabilities and preciseness of GPS.

4 If you use GPS receiver inside buildings, tunnels, or besides any huge objects,
the GPS signals might be cut—off or disturbed. Please do not assume the receiver
has malfunctioned.

4 This application note provides the necessary guideline to successfully design a
system using GPS modules. For detailed module specification, please refer to the
corresponding datasheet of GPS module.

> GPS Module is an electrostatic sensitive device, please don’ t touch GPS module
directly, please follow ESD safety rule when handling.

> For the first time, it is strongly recommended to bring the device, using GPS module,
outdoor with under open sky for at least 10 to 15 minutes to ensure 3D position fix
and almanac update,
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Technical Support

If you have any technical problems or cannot find the required information in our
documents, please feel free to contact us for technical support. Below is a list of information
which you can provide that will be very useful to us in determining source of the problem
and the necessary solution:

1. Your company name and website

2. Description about application and system

3. GPS module type

4. GPS firmware version

5. Description of the question or problems encountered, together with pictures or
videos files

— Test setup
— The problem or issue shown in pictures

Technical contact information: sales@ascen.co.kr
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1. Introduction

AscenKorea has a variety of GPS modules designed for many different applications. The modules

are classified into two major families: AKMLx and its successor the AKMxx family, or the AKSx and

its successor the AKSxx family (where x denotes the model number). The major difference between
these two families is the inclusion of smart patch antenna. AKS come with the ceramic antenna,while
AKM do not. These GPS modules provide a complete GPS solution that excels in position, speed, and
accuracy performances as well as high in sensitivity and tracking capabilities in urban environment.
The GPS module are powered by MediaTek Inc. GPS chipset, the world's leading digital media solution
provider and largest fab-less IC Company in Korea. AscenKorea’s GPS solutions are suitable for
assortment of devices, even small-form-factor ones.

2. General Rules for Design-in

In order to obtain good GPS performances, there are some rules which require attentions for using
GPS module:

In order to obtain good GPS performances, there are some rules which require attentions for using
GPS module:

2.1 Circuit Design

2.1.1 Power supply Vcc

It is necessary to provide a clean and stable power supply for our GPS module in order to obtain
good performances (Ex: TTFF). Unstable power source will have a significant negative impact on
the GPS performance. To achieve this, the Vcc ripple must be controlled under 50mVpp. In addition,
there are also some important suggestions for main power circuit design:

* Add ferrite bead, power choke or low pass filter for power noise reduction
L 4 Use linear regulator for voltage regulation
2 Use enough decoupling capacitors for stable voltage due to current variation.
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2.1.2 VBACKUP (BACKUP_PWR) backup battery
The backup power is necessary for all modules to work normally.

Backup power is used for keeping RTC running and navigation data after the main power was turn

off. For most cases with backup power, the GPS module can have a shorter TTFF, Time to First Fix, or
hot start.

It is recommended to connect the module via VBACKUP to a sustained power source (ex: Li-lon
rechargeable coin battery) for backup power. There are several ways to maintain the backup power,
such as Li battery, super capacitor or just wired to VCC. See figure 1, 2 and 3 for reference. About
super capacitor reference design, please refer to appendix.

Module
RTO193-3 3V RB5125-30

o) — Ll vout|2 B

1|[|—Zeno

L 1
J; S EN Bp|-4 l

VBACKUP

1
!

MIL41 -1§F9DE
3.0V Coin Battery

|||—_—||||—\/\/\,—4

Charging form 3.3V line

Figure F1, Backup power using regulator for GPS module
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Module
RB
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Figure F2, Backup power using voltage divider for GPS module
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Module
RT0193-3.3V RB5125-30
s _T_ LN vout2 Pt o 9 VBACKUP
2 1 1
1] GND
1n 1u 1u
— — + —
- PANASONIC =
I 3.3V EN Series CapacxtoI
form 3.3V line
Module
RB5125-30
[sv) St VBACKUP

PANASONIC.
5.5V SG/SD/SE/NF/F Series Capacitors

L ]
il

Figure F3, Backup power using regulator with super capacitor
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2.1.3 UART 0 (RX/TX) —Serial Interface

UART is the default interface, the logic, which is TTL level, supports transfer baud rate ranging from
4800 bps to 115200 bps. If RS232 logic-level is needed for any particular application, then the use of
level shifter is necessary. Please leave RX open if it is not used as there is an internal pull-up to VCC.
Please don’t use an external pull-up to prevent unexpected current draw. Please refer to “Appendix
[ll: UART to RS232 Interface” for more information on designing RS232 logic for UART.

Notice:

Please don’t connect diode(s) to RX/TX as it will lower signal driving capability which might adversely
affect RX/TX signal level (ex. no data output).

2.1.4 GND-Ground

Make sure all GND pins of module are linked to a good ground connection.
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2.1.5 Antenna Design

GPS antenna is a receiving device to acquire week GPS signal from sky. Popular solution would be
ceramic patch antenna due to its small form factor with low cost. There are two types of antennas,
passive and active. Passive antenna is with solely antenna itself. Active antenna is with LNA to have
high gain with the cost of current supply.

Antenna can be chosen according to radiation efficiency, radiation pattern, gain, bandwidth, form
factor and cost. Make sure the ground plane is sufficient for the antenna to operate with acceptable
performance. And place the matching circuit between antenna and GPS module to compensate the
frequency shift due to PCB layout.

To optimize the reception performance under an unfavorable operation environment with noisy
sources, please consider the use of an additional SAW filter as a possible solution

€ The total noise figure, NF, must be under 1.5dB.
€ Make sure the antenna is not placed closely to the noisy portion of the whole circuit design.

For the noise rejection of out-of-band, make sure the antenna do NOT have oscillation frequency
except the L1 band, 1575.42MHz. For example:

1575.42MHz - main frequency source form not GPS source
525.14MHz - frequency source ( 525.14 x 3 = 1575.42MHz)
315.084MHz - frequency (315.084 x5=1575.42 MHz)
4.092MHzMHz - GPS intermediate frequency

ANANA NN
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Please also pay special attention to the design of power supply for the external active GPS antennas
as they vary between different GPS module models.

e For some GPS modules (ex. AKS6E, AKSU1LP), the DC voltage for the active antenna is
provided internally through the same pin as external antenna input pin (EX_ANT), or through
two different pins (ex. AKML1). [Type 1]

* For some models (ex. AKSL3), the power supply for the active antenna needs to be externally
provided and is connected to a designated pin (VANT) located on the module, where the DC
voltage for the active antenna is outputted from the external antenna input pin. [Type 2]

e Some (ex. AKMU1), the power supply needs to be externally provided and is connected
directly to the active antenna. [Type 3]

* AKMUSLP has a unique “Antenna Advisor’” System that can be enabled with a additional
resistor. Please see reference design for more details. [Type 4]

® AKMUS5J comes with special GPS jammer detect feature called “Anti-JACK™” and Antenna
Advisor System that requires special attention, please refer to AKMU5J data sheet for more
details. [Type 5]

Module

AKS4

AKS6E

AKML1

AKML3

AKMU1

AKS
U1LP

AKM
USLP

AKMUSJ

Mode

Type 1 v v J

Type 2 N4 v

Type 3 S

Type 4 v

Type 5 S
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2.1.6 1PPS Signal

(Applicable to modules with 1PPS support)

1PPS signal is an output pulse signal useful for timing application, its electronic characteristic are
listed below:

Low Voltage level: 0~0.4V, High Voltage level: 2.8~3.1V
Source current: 14 mA, Sink current 14 mA

Notice:
Depending on user’s application, LED + resistor can be directly used with the 1PPS pin without the
need of an external buffer. Please note the reference resistor value is 330 ohm.

Please refer to Appendix V for more information on 1PPS signal transmission.

Figure 2.1.6, 1PPS signal and its pulse width with 100ms duration
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2.1.7 Design Restriction

Please keep out of traces and via under the AKS6X/AKSU1LP GPS module to avoid any interferences
affecting the antenna pin located at the bottom of the PCB board. (Module AKS6X is used as an
example for the figures below)

Antenna
pad

Note.

Place one hole (diameter =3.0mm)
under this module as part of the
antenna pad.

Note.

If the hole can’t be placed on PCB,
please don’t let any trace and vias
pass the area.
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2.2 Layout Guideline
Please follow the layout criteria to design a system using GPS module.

2.2.1 Clearance

It is better to place GPS module higher than other circuitry for better reception.
There is only patch antenna on top layer, but other components place on bottom layer

2.2.2 Placement

Place the decoupling capacitors close to GPS module

Place the damping resistors close to GPS module

Do not place GPS module close to high-speed digital processing circuitry
Do not place GPS module close to high-current switching power circuitry
Do not place GPS module close to clock sources circuitry

Do not place patch antenna close to the tall metal object.
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2.2.3 Trace

Do not trace under the GPS module.

The USB differential signals should be trace close for minimum loop radiation
RF traces have to execute the 50 ohm impedance control for good sensitivity
Any right angle turn in trace routing should be accomplished with two 135 degree turn or an arc turn

AN
Poor! Excellent! |

It is better to have independent trace of power source for any device

.= w =

Bluetooth Bluetooth
Module Module

2.2.4 Damping Resistors

The purpose of placing damping resistor at the designated 1/O ports (Typically the Rx and Tx) of the
GPS module is to limit the radiation given out at these points to comply with FCC or CE regulations.
Fine tuning the damping resistor is required as the amount of radiation will be dependent on user’s
application. As a general rule, the longer the layout line is, the higher the radiation will be, and a
higher value (ohm) damping resistor is required to keep the radiation level down.

Typically, Damping Resistor under 1000ohm will not affect communication signal quality.
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2.2.5 Ground Segmentation

The separation of ground between GPS module and the rest of the system is recommended to avoid
interference. If this is not possible, it is best to follow these typical rules: segmentation of ground
between digital and analogue system, high current and low current system, and different radiation
systems in general (such as GPS and GPRS).

One way to segment the ground is to place digital and noise component at one corner of the board,
while placing analog and quiet components at the opposite corner of the board. Make sure there is
no crossing of microstrip or current between the two component sets and grounds of each sets are
contacted in one point only.

Another way to do this is the place the two different sets at different layers of the board, while the
ground of each layer is contacted in one point only (preferable at border of the board).

2.2.6 Ground Plane

Having a ground plane designed for GPS module with built-in passive antenna (such as AKS6B , AKS6E,
AKSU1LP ) is crucial as it can enhance the magnetic-field line of the antenna for better GPS signal
reception. It is strongly recommended to have a ground plane designed underneath the GPS module
with integrated antenna at top layer. The GPS reception can be further improved by increasing

ground plane size until it reaches the optimum size for GPS reception (performance equal to an

external GPS antenna).

The recommended thickness for the ground layer is 0.5 to 1 OZ (0.0175 to 0.035 mm)

It is best to place the ground plane on the top layer of the PCB, directly underneath the GPS module
as the figure below shows:

Ground Plane

.
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Better Performance (Recommended) Poor Performance (Not Recommended)

Ground Plane for FR4 Design

Here is a table that shows the ground plane size in relation to C/N value of AKS6 series for

reference:

Ground Plane Area (Length x Width) (cm) Top 4 satellite C/N values (higher the better)
No Ground Plane 45, 44

2.6 x 2.6 (Square) 47, 46, 45, 44
3.6 x 3.6 (Square) 48, 46, 46, 44
4.6 x 4.6 (Square) 47, 47, 46, 46
5.6 x 5.6 (Square) 48, 47, 46, 44
6.6 x 6.6 (Square)* 50, 49, 48, 47
2.4 x 3.6 (Rectangle) 48, 46, 46, 46
5.6 x 3.6 (Rectangle) 48, 46, 46, 46
7.6 x 3.6 (Rectangle)* 49, 49, 48, 48
9.6 x 3.6 (Rectangle) 48, 48, 47, 47

*C/N performance close to that of an external antenna
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3. Reference Design and Noice

3.1 AKML3
c1 g2 =
B.81u | 1@6u
l c3
5@ Ohs Matching Line MODULE MT3318F I Bt
: — | | L 51 . - 1;;I7 :
[DXTERNAL_Jt_IN}— 0 —|Antenna_ IN VCC [ p——— (=W
e o= %
[FEy———=vaNT VBACKUP |3 &—{VEACKLR| B1
1| = GND GPIO_@1=3 PRy — < N T
—g {08 RXDA =1 A {Fxm] 338
—& Jrxos Oty e e o1
—L{NSRESET GND [ 4 s =
Blidix TMesyncEE— ! RY—SP192DNB74-5M_ Blue
D2 i
i} 5
[ERTHT 1 i E"Wi& _  RE30S30 i
VN VOUT I T h fiacr)
+
BATIEL -
3.7VLONT | F—2eno o6 i
T 4 BAT2

Notice about design:

Please note the Vcc and VBAK power source design; it is recommended there are some capacitors
and ferrite chip beads.
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3.2 AKS2
AKS2-C reference design
L1 CN1
Bead(MLB-100505-0600A-N2) s
Y OY Y - -

Ak

= ;_
‘m Lﬂ‘#—"- CH|B2]|—
/L/\l/\/\/\

1L
|

~ 1l = C2 = C3
1u 0.01In 0.01un — NC

Note: For better filtering L1/C1/C2/C3 components need to be placed Closely CN1
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AKS2-P reference design

CN1
Ll
Bead(MLB-100505-0600A- \I?) ENABLE ) =1 7
[vee)— Y Y % g
LT *z ie
[m.—fx *5 11
2 = C3 NG 12
I 111 IO 0lu 0.01n — NC NC

Note: For better filtering L1/C1/C2/C3 components need to be placed Closely CN1

Notice about design:

Please note the Vcc and VBAK power source design; it is recommended there are some capacitors
and ferrite chip beads.
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3.3 AKS4
L1
Bead(MLB-100505-0600A- ‘DJ CN1 ﬁg% JACK
17 2 ~
vee) —— Y Y 3 T“'
e ina L
l l [m-R)—F 5 6 ||| ™= 5@ Ohs Matching Line
|RESET )———— 7 1

]

011.1
I Iu 543

Note: For better filtering L1/C1/C2/C3 components need to be placed Closely CN1

Notice about design:

Please note the Vcc and VBAK power source design; it is recommended there are some capacitors
and ferrite chip beads.
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3.4 AKS6B/AKS6E
AKS6/AKS6B UART reference design

L1 M1
Bead{ MLEB-100505-06004:-N2) Peich o Top

VCC NCH—
Bl
330

EMABLE
e L YT Lw
o1
LE

GND
AKS6/AKS6B USB reference design

VBACKUP
30D—FIX
DRPLUS
CMINUS
GHD

T

R¥ NC|—

i_.'l
f’ e
mmmﬂmm#umA

%

@

4 E@

Li A1
BeadMLB-100505-0600A-N2) Pateli.on Top
WOLE, V-5 ) L WCC WCH—

l ' [EABLE ; ENABLE
2 2

GMND
ln 00Iu ==
BAT1EL
3.7V LiON . o

[+
LFE

(oS

h
{ oS
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GND

T

rx Nel—
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&
.Eil::!u_qumi$h:—-
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VEACKLUP
30—FIX

1

52 g

4
v

AKSG6E UART reference design

vCC NC—

c2 L G3:
lu—T 00lu-T

|__

pari X
37VLON 3

||I
r”
|||—-||I
||I—4‘ I——I
3 p
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b
L
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330 PCB_ PABE

Pe'ad
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Notice about the design:

ENABLE (Pin2)

Keep open or pull high to Power ON. Pull low to shutdown the module.
Enable (High): 1.8V<= Venable<=VCC

Disable (Low): OV<= Venable<=0.25V

The pin could be left open if system doesn’t want to shut down the power.
VBACKUP (Pin4)

This is the power for GPS chipset to keep RTC running when main power is removed. The voltage
should be kept between 2.0V and 4.3V. (Typical : 3.0V)

The pin must be connected for normal operation.
3D-FIX (Pin5)
The 3D-FIX was assigned as fix flag output. If not used, keep floating.

2 Before 2D Fix
The pin should continuously output one-second high-level with one-second low-level signal.

«—>
1S

A
A 4

1S

3 After 2D or 3D Fix
The pin should continuously output low-level signal.

Low

DPLUS (Pin6) (for AKS6/AKS6B)
USB Port DPLUS Signal: if you use the USB interface for connection, please install MT3329 USB VCP
driver before you use the module.
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DMINUS (Pin7) (for AKS6/AKS6B)

USB Port DMINUS Signal: if you use the USB interface for connection, please install MT3329 USB VCP
driver before you use the module.

EX_ANT (Pin7) (only for AKS6E)
External Antenna input and Output 3.0V power for external antenna.
The maximum consumption current for the GPS antenna is limited to 30mA.

When a 3mA or higher current is detected, the IC will acknowledge the external antenna as being
present and uses external antenna for reception.

In the event of short circuit occurring at external antenna, the module will limit the drawn current to
a safe level.
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3.5 AKMU1

® Patch Antenna Application

50 Ohms matching line
=~ —», —— [patch
1 AKMU1 18 : i Hrismi Anatenng
Bead/600Z ENABLE RF_IN|seT——— ;
Power S L~~~ . - 2 VCC GND 15 = |_||_ - > R
s 3 i4 | Svstem
1| S [GND 1PPSI—3
Ty
NP ci 2 5 N_Reset 30_ FIx 12 s |
0 = | 2vaackup  GND[HE——] |1 RM?O y
I |7L;ND RXDA < Mi
Zop TXDA| -2 N\NN— B
— — DM RTCM R2 a7p
R6 473
R3 470
AAAY * RTCM
Server
Backu.pl ~ ~
Bat‘rml - j_
C3
101]‘|i NN
Re 2
> NN
USB I/
> AAAY
RS 22 ¢
Y
i
Y
Notice:

1. Ferrite bead L1 was add for power noise reduction.
2. C1 and C2 decoupling capacitor should put near module.
For C1, the value depends on system noise, range 1uF~100uF is reasonable.
3. Damping resistors R1, R2, R3, R4 and R5 should be fine-tuned for system application.
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® External Antenna Application

B | DC
i < Voltage
|

|
| :
ik c4
by 10p
AKMU1 50 Ohms mqt:fllm‘_ line
L1 Bead/600Z 1 16 (— —— — — —
—. o S |ENABLE RE-NHE S Ot
> YN vee GND 1E >
Supply I 3 14 | System
| 3 |GND 1PPSI3
L 23 - 5|N_Reset 3D_FIXf75 > |
i e o VBACKUP  GND[2———]|[1 Ry =~ 470
n 1|—23-{ono RXDAl S5 N EAAAY Microprocess
5{oP TXDA >—ANNV
0 S DM RTCM R2 4o
R6 473
R3 470
VVN—y < RTCM
S T,
Backup| 5 ; o
Batterv, _]l_
c3
IOHI W N
R 95°=
> AN\
USB I'H
> AAYAY,
RS 22 P
=
s
Notice:

1. Ferrite bead L1 was add for power noise reduction.
2. C1 and C2 decoupling capacitor should put near module.
For C1, the value depends on system noise, range 1uF~100uF is reasonable.

3. Damping resistors R1, R2, R3, R4 and R5 should be fine-tuned for system application.
4. L2 was added for RF Choke.

5. C4 was added for power noise reduction.

RF_IN (Pin16)

GPS RF signal input. If used to external active antenna, which is the power supply from external
DC voltage. The voltage should be kept between 3.0V~10V, Typical 3.0V
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® Antenna (Active) detect circuit reference design

Reference Design

EXTERNAL_ ANT
M1 Y 5 :
3nHMMLGIE0EBIINTT)
ey i [P g 16 i g, . :
e el l l
e e |14
2enD 1PP5E-
& | 13 4
M. Hasei 30 FXi— Cl Cl
—£|VBACKLP ISI‘-':I—'E-1I| 0.lu 63 0.1u
—=—GHD HxDA =
——{oP oA 100 2 s
—— O RTCMP—— =t R =5
2
A &3
3
B3
100
(e ST+
Q2 ‘SI "
NIIIIA ol
E
BS
ks 6 8k 6 sk

Conditions : When ANTENNA _ DETECT logic= 2.0V

EXTERNAL_ANT Current
R: (Q) (mA)
100 3.72
200 3.02
220 2.84
330 1.95
390 1.46
470 0.90
Table 1-1
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ANTENNA _ DETECT Logic

ANTENNA _ DETECT EXTERNAL Note
Logic
The consumption current is
1 EXTERNAL Load
oa higher than specified table 1-1
0 No Load -
Table 1-2

Summary: 470Q is the recommended value of R: when using this schematic. With the external
antenna connected (EXTERNAL Load), if the current of EXTENRNAL_ANT is 0.9 mA or
higher, the output logic of ANTENNA_DETECT will be 1. If the external antenna is not
connected (No Load), the output logic will be 0 for ANTENNA_DETECT (see Table 1-2
for reference).

The output logic of ANTENNA DETECT can be adjusted accordingly by changing the
value of R2 to alter for the level of consumption current, please refer to Table 1-1
for more details.
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® Over Current Protection Circuit

Because of AKMU1/AKMU2P’s design, the power supply for external active antenna
needs to be provided from an outside source without entering the module. For those
interested in protecting the External Antenna from short circuit at the external antenna pin,
please add an over current protection circuit as below, and place it in between the power
source for the external active antenna and the power input of the external active antenna.

Q1
BCE565
L] 21
33nHMLG1608B33NIT) 1000.25T0)
'l:'l'EE—EKTEINﬁL 'f_“m - o {:1 E E1 —
32 E1
4} 1u o o~
%]
—— =|E2 E c2l M

Note:
Normal Action

When the power supply 3.3V input, the TR1 is into saturation region and VCC-EXTERNAL
output voltage, TR2 is into cutoff region.

Protect Action

If the VCC-EXTERNAL is short to ground and the power supply 3.3V input, the TR1 and TR2 is
into active region, therefore limit current is R3 determine.

R3 value for Limit Current

R3 is 20K the limit current approximately 30maA.
R3 is 6.8K the limit current approximately 50maA.

R3 is 390 the limit current approximately 100mA.
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3.6 AKSU1LP

USB Interface

M1 Pateh on Top

L1 MM'M‘DSM%‘P] .
e — Hvee usa-vecHdl— 1 usa-w:cl
= —{wmeser onotHa—|: ")
2 e S50 R
001 5*"“«_-]_ c z el gﬁ-w’l:g re sofRToM | o
3. \LIDT\T < 9:“_5“-! SYSTEM
g Ober
1PPsHe— L
3 GMID ||| SYSTEM =
Ex_ ANT ] {00 A
P e AKSUILP
45 | L
UART Interface
M1  Patch on Top
Ll BasdBLB-100505.06002.52) :
i + Voo use-vee 20
il N - |
sy MRESET GO 2—| |t
L ¢ " SPI-SCS 15
BAT1 VBACKUP SR =50K - &
la | 0U01 d -II Cl| 55 A=FTX SPI-S0fTe R4 470 g{g;-ép
LTV LION — F-|DPLUSE SPI=SI, A y 1
T T RI g-{OMINUS RTCM |13 T
| —2-{end 1PPS Other
= = B2 ] 2 1. SYSTEM
Dl ERRE 124 EX_ ANT x
o= AKSU1LP
4% | LED
Active Antenna Application
M1 P h T
L1 Beaf{MLB-100305-060048) . D =
Ve USE=VCC +—lusE-
= : TP
C—L “J- 1l onD s1-503 - ! {'-Ll_
VEACHUP G5O
u[ef L a] : o TN T
LIVLIN= | BPLUSE Pi-siHY AN SITEM
5 : DuBUS IRTCM =
= i GND 1PPS | . -
I oty SYSTEM =
g lial B M D
AKSU1LP S0ohen matehing line
4 | L
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3.7 AKMUSLP

Patch (Passive) Antenna

When using a passive antenna, please connect the antenna directly to Pin16, RF_IN.

AKMUSLP
1 |z :
e 1PPS Other
i P Rwﬁ) g— NE NC: —i; . m ;Bam_'
| Microproces THDA USE_DP ,
. s LAYy Hrxoa USB_DM[L2 AN < |USBIH
e L L2 4 2 [ UsB_VCCIs S m
apply Bead/600Z J_ l  —_ NC[22 Pones
" o - Bluc NCEE -
lu 10n 10n
Jne NCHE
ES 47k = = KN b Ve THALB =
K - - VRACK LR E- T -
VE e ~END —"T'_l o
AR I| 126n0 RF_INA————————— Fatch
ok I GND GO Anat
l 50 Ohmes matching line
c4 M1
10n Ji
Note:

1. Ferrite bead L1 is added for power noise reduction.

2. C1, C2, C3, and C4, decoupling capacitor should be put near the module,
For C2, the value chosen depends on the amount of system noise, the range from 1uF to 100uF
is reasonable,

3. Damping resistors R1, R2, R3, R4 and R5 could be modified based on system application.

This document is the exclusive property of AscenKorea Inc. and should not be distributed, reproduced, into any other format without
prior permission of AscenKorea Inc. Specifications subject to change without prior notice.

AscenKorea Inc.
Rm. 710, 7F, Halla Sigma Velley B/-=_G__asandi_gita| Z2Ro0.53, Geumcheon-gu, Seoul, Korea

Tel: +82 02 858 7810 Fax: +82 02




=

ASCEN GPS

Active Antenna with Antenna Advisor

When using an active antenna, a supply voltage is typically required to drive the internal LNA
located inside the active antenna. For majority of the active antenna, the power will be sent on the
same coaxial cable used for GPS signal reception through the RF_IN Pin (Pin 16). For AKMU5SLP,
this power source is inputted from Pin 19 VS_AA, which is designed to route the power to RF_IN Pin,

To power the active antenna through module’ s own power supply, please add an additional 10 ohm
resistor between Pin18 VS_LNA and Pin19 VS_AA, which also enables the Antenna Advisor function
such as open and short circuit detection and protection.

AKMUSLP
1 H 28 (Fhar
Rl 470 Zhe e L Q
Microprocas - m 3 TI:D# use_ppl2E F-d ATATAY, <
B T A
- AN £ iRxoA USH_ DME=——ANN, <—{BIF
Powear _L]»"Y'Y"\Ej 470 E_E.gc USS—VEE 2% e
b Bead/600Z l l |||—gﬂr:|:| NL: —;ﬁ' ower
¥ Q a s il o
11
1= i i 149
RS 4k = = 1 |N_ Reset V&-_M—"m "n.,z"\,.-"\.-—| —
3 4] - - VEACEUFR VE_ LMA—= -
12 | _LHAS _
AAN s5NC UND-”E,_TU'_____A&W
= e == o
Ba '\ X b . =
g ﬁg > ' 50 Ohns matching Tine
4 M1

Note:

1. Ferrite bead L1 is added for power noise reduction.

2. C1, C2, C3, and C4, decoupling capacitor should be put near the module.
For C2, the value chosen depends on the amount of system noise, the range from 1uF to 100uF
is reasonable,

3. Damping resistors R1, R2, R3, R4 and R5 could be modified based on system application.

4. An additional resistor R6 (10ohm) is used to connect Pin 19 VS_LNA with Pin 18 VS_AA, which
also enables  “Antenna Advisor” mechanism.

This document is the exclusive property of AscenKorea Inc. and should not be distributed, reproduced, into any other format without
prior permission of AscenKorea Inc. Specifications subject to change without prior notice.

AscenKorea Inc.
Rm. 710, 7F, Halla Sigma Velley B/D=Ga: ligital-2Ro.53, Geumcheon-gu, Seoul, Korea

Tel: +82 02 858 7810 Fax: +82°02°8 ._/_A_scenKorea.com /sales@ascen.co.kr
copyright © Ascenko ~ ht-reserved




=

ASCEN GPS

Active Antenna with External Power Management IC

The reference design is for those who want to use a power management IC to perform external
antenna status detection by defining their own behavior. The power IC should supply power to Pin
19 VS_AA (Range 3.0V to 3.6V, 3mA ( current { 30mA), which will be routed to Pin 16 RF_IN
internally, and this in turn will supply the power to the active antenna. (There is an internal inductor
between VS_AA and RF_IN).

AKMUSLP
1] 28
2 FEET, B3 Orser
i = e A =
e b “TH0A USB_DP[S > v _
W £ rxon 5B~ DM —S—AAA, S usBIq
Powar Ll 470 i usz_Vee o e l EI
27 [ metsnz [ [ g etz Gl
Y Cc2 Cl —NC NC o
11"
g 22
m_:{:“ret W5 ?;-E_“‘:' — — [ Extermal
RS 47k = = VERCKUR vs_ThaS lﬂmi_.ﬁmz Pois
vl Z i B , :
FNe um:u;_l__ R Rz
AN I| fi GND RF_IN 1&' __________ —'&n':g:ein‘ s i
Backug|__ -, ! ——|GHD GHD i 1
4 l |1 50 s st e
4 M1 ey
) I
Note:

1. Ferrite bead L1 and L2 are added for power noise reduction.

2. C1, C2, C3 and C4 decoupling capacitor should be put near the module.
For C2 and C5 the value chosen depends on the amount of system noise, the range from 1uF to
100uF is reasonable.

3. Damping resistors R1, R2, R3, R4 and R5 could be modified based on system application.

4. “Antenna Advisor” mechanism will be not operational when using this design
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3.7 AKMU5J

Patch (Passive) Antenna

ASCEN ars

When using a passive antenna, please connect the antenna directly to Pin16, RF_IN.

I £ AKMUSJ
Rl 470 ! -
Microproces X LN Oth
> Z|)oer_our o2 RI 2 System
v 3 b6
R3 470 TXDA™ USE_DP A TATAY < .
£ /XD USB_ DM E2—3— AN/ ¢ {USBIF
24 NG USB_VCC
Power Ll 6 uce —Ne23 R4 22 . [ UsB
Supply B IGUGZ L l 1| ; oND NC—%% L Power
S ANT_ 0K NG S o
B7 10 On
RS 4"1-:" 1?)— NC NC —fg
T2IN_ RESET VS_AAISS —
={VBACKUP VS_LNA =
Backup] 12 vau ool Ales\ -
Battery c4 :‘ 0 N I e e Anstonn
N [ L1 N2/ 50 Onms matching tine
10n
M1
Note:

4. The maximum Jammer detection distance: 2m or less (amming detector @ high sensitivity)

5. ltis not recommended to set jamming detector @ low sensitivity setting using patch antenna

If you need more support and information on antenna implementation, please directly contact

us at sales@ascen.co.kr for further services.

Ferrite bead L1 is added for power noise reduction,

C5 coupling capacitor should be put near the Antenna.,

C1, C2, C3 and C4 decoupling capacitor should be put near the module,

For C2, the value chosen depends on the amount of system noise, the range from 1uF to 100uF

is reasonable.

10. Damping resistors R1, R2, R3, R4 and R5 could be modified based on system application.

11. An additional resistor R7 (10ohm) is used to connect Pin 19 VS_LNA with Pin 18 VS_AA, which
also enables  “Antenna Advisor” mechanism,

© 0N
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Patch (Passive) Antenna (additional stage LNA)

Adding a LNA between Patch Antenna and RF_IN pin will increase jamming detection distance.
When using a passive antenna, please connect the antenna directly to Pin16, RF_IN.

| £ AKMUSJ
R1 470 i 5
| Microprocesg + —INC 1PPS Other
N R‘}f‘v}o "; JOET_OUT NE —gé . m System
7 —{ Tx DA USB DP[5: 4 Y -
\—g RXDA USBZDMH—S>—AAA, < USBIH
Power Ll . g_ s g R R4 2 . USB
Supply Bead/600Z l l | —ZHcnp NC 22 i Pl
p 2 - S 1aANT_ ok NCH2 -
1n 100 R7 10 10n
RS J"T"‘|| |1 13—'«: N{:—fg
AN 3 3| N_ RESET VS_AAE —
VBACKUP VS_LNA - =
Backon_ | Y ol Amgife—
Battery| ~ c4 I| 14 CND A = ————— e i T
I GHD GND T~ — — 7| fnatenna
I [l 50 Ohms matching line
10n
M1
Patch Antenna
System AKMU5J --
Circuit g A?_ﬂ,ga r
Reference System Block Diagram
Note:

A 1. Addition Amplifier (LNA: Gain {20dB, NF {2dB) between RF_IN pin and Passive (Patch)
Antenna will increase GPS jammer detection distance.
Recommended Component: JRC NJG1107HB3
2. Patch Antenna + LNA must be placed directly before AKMU5J RF—end (RF_IN). This is to
prevent the accidental detection of internal system interference. No additional spacing is
required between the antenna and RF_IN pin.
A 3. Patch Antenna + LNA must not be placed at the opposite side of PCB from AKMU5J
4. Power supply for LNA will be directly provided by RF_IN pin. The voltage range is 3V~3.6V.
5. If you need more support and information on antenna implementation, please directly
contact us at sales@ascen.co.kr for further services.
6. Ferrite bead L1 is added for power noise reduction.
7. C5 coupling capacitor should be put near the Antenna.
8. C1, C2, C3, and C4 decoupling capacitor should be put near the module.
For C2, the value chosen depends on the amount of system noise, the range from 1uF to
100uF is reasonable.
. Damping resistors R1, R2, R3, R4 and R5 could be modified based on system application.
10. An additional resistor R7 (10ohm) is used to connect Pin 19 VS_LNA with Pin 18 VS_AA,
which also enables “Antenna Advisor” mechanism,
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Active Antenna with Antenna Advisor

When using an active antenna, a supply voltage is typically required to drive the internal LNA
located inside the active antenna. For majority of the active antenna, the power will be sent on the
same coaxial cable used for GPS signal reception through the RF_IN Pin (Pin 16). For AKMUSJ, this
power source is inputted from Pin 19 VS_AA, which is designed to route the power to RF_IN Pin,

To power the active antenna through module’ s own power supply, please add an additional 10 ohm
resistor between Pin18 VS_LNA and Pin19 VS_AA, which also enables the Antenna Advisor function
such as open and short circuit detection and protection.

; AKMUS
[
T R 470
| Microproces < }\/\/\, ENC 1PPS ;g = Other
AVAVAY ${JDET_ouT NC-5g & System
R3 470 1 | TXDA USH_DPoe 4 ATATAY < USB L'F
= EEDA USB_DMIS3 AVAVAY £
5 = = NC ...SB_V‘CC—| R4 2
gcmf Bead/600Z L l d}—g oS NG :gg L T
Elant_ok e ca
= 2
10n
RS
RS 4_'.-“R,|J |, 2 e ne|22 10 I
18N _RESET VS_AAFT e
] HAVEACKUP vs_INAHS =
= ZyaM GNO—=——"  _ _ _ _[am
P o e S e =
| GND Ghlﬂ—'l_“
[}
50 Ohms matching line

M1

Note:

5. Please refer to Chapter 4.6 for maximum GPS jammer detection distance.

6. If you need more support and information on antenna implementation, please directly contact
us at sales@ascen.co.kr for further services.

7. Ferrite bead L1 is added for power noise reduction.,

8. C1, C2, C3 and C4 decoupling capacitor should be put near the module.
For C2, the value chosen depends on the amount of system noise, the range from 1uF to 100uF
is reasonable.

9. Damping resistors R1, R2, R3, R4, and R5 could be modified based on system application.

10. An additional resistor R6 (10ohm) is used to connect Pin 19 VS_LNA with Pin 18 VS_AA, which
also enables  “Antenna Advisor” mechanism.
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Active Antenna with External Power Management IC

The reference design is for those who want to use a power management IC to perform external
antenna status detection by defining their own behavior. The power IC should supply power to Pin
19 VS_AA (Range 3.0V to 3.6V, 3mA ( current { 30mA), which will be routed to Pin 16 RF_IN
internally, and this in turn will supply the power to the active antenna. (There is an internal inductor
between VS_AA and RF_IN).

AKMUS
I
Rl 470 L
| Microprocess }\/\/\r 1 — Other
NN Z{ober_our e - System
R 470 3 rypa Usa_ DrlEE "\f'\,"\v
; RXDA USB_ DM éf AN USB I
Power L .- 1 [ v AR R4 2 .
Supply Bead/600Z 1 f—Lano NCHEZ Power
BlanT oK nC2!
2 c1 — ) c3i——lln
1n 10n ?
B 47k, K 2 e NCHES 1 !
AN 1 120N ReSET vS_AAS 1 e Extemal —
o{vaRcKuP VS_INAMS Bead/600Z Power -
Bac | VM suuﬁh_l — — _ _ _[Active Management
i ca | —{GND RF_IMN———————————— Anatenns IC
| | —1Heno Gho[° '
10n ' 50 Ohuns matching line

M1

Note:

5. Please refer to Chapter 4.6 for maximum GPS jammer detection distance.

6. If you need more support and information on antenna implementation, please directly contact
us at sales@ascen.co.kr for further services.

7. Ferrite bead L1 and L2 are added for power noise reduction,

8. C1, C2, C3, C4 and C5 decoupling capacitor should be put near the module.
For C2 and C5 the value chosen depends on the amount of system noise, the range from 1uF to
100uF is reasonable.

. Damping resistors R1, R2, R3, R4 and R5 could be modified based on system application.
10. “Antenna Advisor” mechanism will be not operational when using this design.
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4. Thermal Profile for SMD Modules

(Reference Only)

*All the information in this sheet should be used only for Pb-free certification.

SMT Reflow Soldering Temperature Profile:

Average ramp—up rate (25 ~ 150° C): 3° C/sec. max.
Average ramp—up rate (270° C to peak): 3° C/sec. max.
Preheat: 175 £ 25° C’ 60 ~ 120 seconds
Temperature maintained above 217° C: 60~150 seconds
Peak temperature: 250 +0/-5° C* 20~40 seconds
Ramp—down rate: 6° C/sec. max.

Time 25° C to peak temperature: 8 minutes max.

Peal::250+0/-5°C

T
Slop:3°C/sec. max.
(217°C to peak) Slop:6°C/sec. max.
217°C
Preheat: 175+3°C 20--40 sec.
60 ~120 sec. ’ 60 ~150 sec,

Slop:3°C/sec. max.

Time (sec)
SMT Solder Mask:

Please use the dimension of PCB pad as reference and shrink the size by 0.1 to 0.2 mm and use that
as layout for paste mask. (For PCB pad layout, please see “Recommended PCB pad layout” on
individual GPS module data sheet)

Manual Soldering:

Soldering iron: Bit Temperature: Under 380° C Time: Under 3 second.
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5. Troubleshooting

How to check for the working status of AKS6/AKS6B?

The first thing to check for is the NMEA sentence output through TX by using various application
tools. For example: you can use windows default tool — WinXP Hyperterminal, or you can use other
GPS application program to check for GPS status.

If there is no NMEA output, this indicates the PA6/PA6B module is currently not working. Please
double check your schematic design. Down below we listed some of the possible items to check for
your reference:

Item 1: VCC (Pin1)
The voltage should be kept between 3.2V to 5.0V. (Typical : 3.3V), Please double—check.

ltem 2: ENABLE (Pin2)

AKSB/AKS6B module have internal resistor to pull high (to Vce), the level is Ve level, please check the
enable pin should be kept between 3.2V to 5.0V. (Typical : 3.3V), Please double—check.

ltem 3: VBACKUP (Pin4)

The voltage should be kept between 2.0V~4.3V. (Typical : 3.0V). If the module has no power for the
VBACKUP, the GPS module will not work. It is recommended that a sustain power for VBACUP is
supplied to keep RTC time and navigation data, Please double—check
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Item 4: 3D-FIX (Pin5)

If all the measurements are within the specifications, please also measure 3D—FIX (Pin5) signal.
Before 2D Fix, the pin should output one—second high—level signal follow with one—second low—level

signal.
; I
i I
_— _— | | _— _—
i I
i I
: I
i I
e — I — I — — e —
i I
: I
i I
i I
: I
i I
: I
i I
AX¥ = 1.000s 1/AX = 1.0000H=z AYC]) = 2.688Y
4 Mode |4 Source X Y | Xl O _XZ X1 X2
Mormal 1 v 2.000= 2.000=
TXD (Pin9)

The UART transmitter of the module, it outputs the GPS NMEA information for application.

AX = 1.00s 1/AX = 1.0000Hz AYC1) = 281V
& Mode |4 Source X Y| Xl O X2 X1 X2
Mormal l vy 1.99= £.99=
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6. Contact

For help or further information, please contact us via the following methods:

Ascenkorea Technology Inc.
Address: AscenKorea Inc.
Rm. 710, 7F, Halla Sigma Valley B/D, GasanDigital 2Ro 53, Geumcheon-gu,
Seoul, Korea
Tel: +82 2 858 7810 Fax: +82 2 858 7813
Web Site : www.AscenKorea.com
Sales Email: sales@ascen.co.kr
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Appendix I: Super Capacitor Design

About Super Capacitors

Super capacitors have a useful life—time similar to aluminum electrolytic capacitors. The life of a
super capacitors capacitor is largely dependent on the operating temperature, humidity, applied
voltage, current and backup time requirements. Therefore, the life of a super capacitor is

determined based on the backup time set by the customer,

How to calculate the backup time

The example below teaches how to calculate the backup time.

T:C (VO = V1) l (I + IL) Capacitor's voltage

N
Vi

Real time clock or
memory

Example:
V,=2.5V, V,=1.8V, I=10uA, C=0.2F

T=0.2(25-1.8)/(10 e-6 + 0.2x10%)
=0.14/10.2x10%
= 13,725 seconds
= 3.8hours

Vo
Lower limit voltage
for memary
backup
? Backup time | .
Time

T: Backup time {second)

C: Capacitance of Gold Capacitor (F)

V,: Applied voltage(V)

V,: Lower limit voltage for memory backup(V)
I:  Cument during backup(A)

I: Leakage cument(A) about0.2uA
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Appendix Il: About 50 ohm Matching Line

We used AppCAD tool for 50 ohm impedance calculation of RF line and made a table for layout

reference.
RF line width PCB FR4 Dielectric Copper
(W) Thickness parameter Thickness
(H)
an ounce
1.8mm 1mm 4.6 0.035mm
w —|[18 —
7 \ ' [1oo0
T [0035 e
Dielectric: S = i", :

= [
Frequency: !'I R
Length Units:

Notice:

For multiple—layer layout, designer could place a ground layer in 2nd layer to minimize the
trace width in specific PCB (such FR4) and impedance.

For impedance calculation, free software to cal trace width or impedance available,
Please refer to the website for one such software:

http : //web.awrcorp.com/Usa/Products/Optional—Products/TX—Line/
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Appendix Ill: UART to RS232 Interface

Typically RS232 or USB interface is required to connect AscenKorea Inc. GPS module directly to
the PC for communication. Majority of AscenKorea Inc. modules uses a set of communication port
in TTL—logic (and a newer ones have support for direct USB connection) and a bridge IC is
needed for conversion to RS232 level.

Please note the supported baud—rates are: 4800, 9600, 14400, 19200, 38400, 57600, and

115200 bps.
Please refer to the reference circuits below for such conversion: (using SP3320 IC as an
example)
[sv
CH
e
R1 RI 2.3u/0603 M
0 10 i |
c2 C7
0.1u C4l 1 | =l 18 0.1u
Olun 4 P g:i 18 I 1 l'
l| 2 vy (| L ]i H
2 er- moutl RS232_TX
2 leos ne 22
[ B lea- Trimjp—L1 L i ¢«
i 1] L lv- e 1@
. "
hl s RN Mo ) Rxe
sase_m)— 21Ul - Madules

SP3220E-RS232 IC
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Appendix IV: UART to USB Interface

If the AscenKorea Inc. module you have chosen does not contain USB interface or if you do not
wish to use the integrated USB interface (perhaps due to driver or other concerns), it is
possible to connect it to an external USB IC and further enhance the transferring speed by
using a one capable of USB 2.0 interface. Once the driver for the chosen USB Bridge IC is
successfully installed for Windows or other operating system, the USB Bridge IC will be
automatically recognized as a com port within the operating system.

Note: proper driver must be installed or else the operating system will not be able to
recognize the device!

Please refer to the reference circuits below for such conversion: (using CP2102 IC as an

example)
Rl 040247
LAAN
I 1
||I
ﬁﬂ‘”l"ﬁﬁ"ﬁw R16 040247
ooEEOoOWuNO cle
RIS 0402/47 55EE.§EEEZ =
1 2 1 21 0402/18p
s e | i iR o
T 1|}—3—0ND NC —
MD+ CP2102—-GM NE :ﬂ? =
3 350 "g 16
P _ (0 oo NCH—=
asr SR 2 RGN 55 NC[-2
: - gy

= Cl6— S X+
o40218p - T R5 2%
2 RS RX+/
C17 tion Option
3.3k0p ; 47k Module+

(The Pin29 and Pin30 are the bottom ground pads which not be listed in IC data sheet, customer
could create the decal omitted this 2 pin)
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Appendix V: How to efficiently transfer 1PPS
through extended distances

There are several things to watch out for when transferring 1PPS through long distances which will
result in 1PPS signal degradation, noise and delays if proper attentions are not being paid. As the
1PPS signal passes through the communication cable, matching resistance must be implemented to
prevent wave form distortions. Depending on user’ s application, OPA can be added to effectively
control the accuracy of the voltage level determination for the 1PPS signal.

When using 1PPS signal to synchronize time, the OPA chosen should have a high slew rate property
to prevent large delay in the 1PPS. The accuracy level of 1PPS for AscenKorea GPS module is within
100ns (same for majority of MTK GPS modules). The reference design below can help improving this
accuracy to within 80ns.

1PPE Pin

T50km Coaxial Cable

O

T50km
Matching RE

' AR Y

Veo 5V

1k Ohm T
IR AN PN k

OPA mn}—o Output
— +/
1k Ohm

< U
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1PPS Delay Time :

Specifications of AscenKorea Inc. GPS modules call for a drift error within &= 100ns, which the design below
will help to accomplish.

Ve
d—— > 100nse—p

< 100ns+ / \\

/ Input Waveforme

2.8V«

PATES

—— Output Good ! ! +

Output Poor ! ! «

. J

>
T+

When using coaxial cable for long distances communication using OPA amplification, please pay
close attention on the time delay caused by the coaxial cable and rising time of the wave form
affected by OPA" s SR. A brief explanation for this is provided below:
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The model number for the coaxial cable is RG6U, where the figure below shows its specification.

CONSTRUCTION
ltem AQ.L. Description
No./mm )
Conductor 102 CCS 1.02 (£ 0.025) Copper clad steel
Insulation 2‘05';"’”'” 457 (£ 0.20) Foamed PE insulation
B-APA Bonded double aluminium foil shield
Shield 64/0.16(AL) G4 (£2); 016 (+ 0.01) | Aluminium wire braid shield
APA Double aluminium foil shield
48/0.16(AL) 48 (£2); 016 (x 0.01) | Aluminium wire braid shield
No./mm .
Jacket 720 PVC 720 (= 0.30) Black flame retardant PV jacket
DESIGN
Cornductor

In—shield

CHARACTERISTICS

ITEM Description Standards
Conductor Resistance 20°C, conductor DC resistance <102/100M
Capacitance 532 + 5pF/M
Velocity Ratio 83+ 3%
Characteristic Impedance | 20°C, 200MHz 750 + 30
Return Loss 20°C, 5 — 200MHz =20dB

55MHz 4.94

211MHz 9.43
. . i P 400MHz 13.12
Attenuation 20°C -dB/100M (x 10%) 870MHz 19.99
1000MHz | 21.48
2000MHz | 31.82
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The delay time cause by the cable:

2V

2.8V«

The waveform in the
coaxial cable is travelling
close to the speed of light,
but will show significant
delay as the cable
becomes longer,

Delay time caused by the cable«

T
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How to calculate the delay time of the communication cable with the length of “N”

The simplest method to calculate this is to have a good grasp on the relationship between:
1.  The speed of the waveform
2. The distance of the wave form traveled

3. The delay time

?
—=T
Hp

+ = Distance of the wave form traveled (m)

L, = Speed of the waveform (m/s)

T = Delay Time (ns)

If the speed of the waveform (in coaxial cable) is unknown, it is possible to use a short sip of coaxial
cable to test for this. For example, the signal travelling in 1 meter of coaxial cable can have its delay
time measured by the oscilloscope as 5ns, and consequently the I, will be 2 * 108 (m/s).

If the value of resistance and inductance for the coaxial cable is known, then perhaps K (m/s) can
be calculated as well,

Moreover, fundamentals of electromagnetics such as RLCG parameters for the coaxial cable
(including resistance, inductance, capacitance, and conductance), together with the inner and outer
diameter of the cable, can be used in combination to perform theoretical calculations.
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Waveform rising time caused by OPA

Slope = Slew Rate«
A

/ The left figure shows Slew Rate:

2V which is the time needed for

’ / rising waveform. When the SR

2.8V. (V/usec) of OPA is higher, the

rising time will be shortened as
well,

v

Recommended OPA

If inadequate OPA is chosen (with low slew rate), the delayed caused by waveform rising time will be
significantly longer than the delay in time caused by the coaxial wire.

We recommend using OPA301 to decrease the waveform rising time

Specification of OPA301:

©Low Power : 9.5mA(Typ) on 5.5V
©Single Power : 2.7V ~ 5.5V
©High Slew Rate : 80 V/msec

OTiny Packages : MSOP and SOT23

Voltage degradation of communication cable

We have tested a 10m long coaxial cable and only insignificant amount of voltage degradation is
observed. Users should not be concerned with this issue.
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Appendix VI: Evaluation Kit (EV-KIT) Schematics

AscenKorea Evaluation Kit (EV—KIT for short) consists two parts: a base board that is similar across all
models, and a daughter board that is model specific. In this appedix, the schematics of the base
board and the daughter board for some of our popular models are included for design reference.

Base Board:
RL 470
AA4Y, (@)
R 470
= — AN l (o]
il o SRiERSeRN al Lo
CP02 [ SoEECOHVC ApT TP
UsB1 ZZENXXEEF
Mini-USB-Connector B3 E ; GooakEEO
d iC2 1 lne it
m— NC22 NC22 & e >{peo Ne£3
o ;—|L, I RI0 22 | 5 NCIES
E AN 4 18 ==
O 3 D+ NC
= 23 AN 2o~ NCHHE
o 1 {vsay (CERITE VoD oo NC —+
1 7 = 15
™ VX = REGIN g NOLE
o c C3|ca|C3|Co R12 10 vy
3* gt e o Bead/600Z C7 A5
= ip|47p[47p| 0 T2 - :
= T 0.1u|
g
=1
>_—_ e e e P b _/W\/_“I
e e S I e

n
18P-3
1 18—
T_FRF lIll"U| = E |..:} 1%
- 3 12
Y B S
X1 —— |
E 6 = ll\ErunsLEI
||| ; a VHACKLF
o 8] L 17T,
9 18 =
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AKMU1 Daughter Board:
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Appendix VII: Cautions on Reflow Soldering Process

=

ASCEN GPS

Details

Suggestions

Notes

Before proceeding with the reflow—
solderingprocess, the GPS module must
be pre—baked.

Pre—bake Time:
6 Hours @ 60° *£5° C or

4 Hours @ 70° £5° C

The maximum tolerated
temperature for the tray is
100°C.

After the pre-baking process,
please make sure the
temperature is sufficiently
cooled down to 35°C or below in
order to prevent any tray
deformation.

Because PCBA (along with the patch
antenna) is highly endothermic during
the reflow—soldering process, extra care
must be paid to the GPS module's solder
joint to see if there are any signs of cold
weld(ing) or false welding.

The parameters of the
reflow temperature

must be set accordingly
to module” s reflow—
soldering temperature
profile.

Double check to see if the
surrounding components around
the GPS module are displaying
symptoms of cold weld(ing) or
false welding.

Special attentions are needed for PCBA
board during reflow—soldering to see if
there are any symptoms of bending or
deformation to the PCBA board,
possibility due to the weight of the
module. If so, this will cause concerns at
the latter half of the production process.

A loading carrier fixture
must be used with PCBA
if the reflow soldering
process is using rail
conveyors for the
production.

If there is any bending or
deformation to the PCBA board,
this might causes the PCBA to
collide into one another during
the unloading process.

Before the PCBA is going through the
reflow—soldering process, the production
operators must check by eyesight to see
if there are positional offset to the
module, because it will be difficult to
readjust after the module has gone
through reflow—soldering process.

The operators must
check by eyesight and
readjust the position
before reflow—soldering
process.

If the operator is planning to
readjust the module position,
please do not touch the patch
antenna while the module is hot
in order to prevent rotational
offset between the patch
antenna and module
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Note : References to patch antenna is referred to GPS modules with integrated Patch—on—top
antennas (AKS Module Series), and may not be applicable to all GPS modules.

Details

Suggestions

Notes

Before handling the PCBA, they must be
cooled to 35° C or below after they have
gone through the reflow—soldering
process, in order to prevent positional
shift that might occur when the module is
still hot.

1. Can use electric fans
behind the Reflow
machine to cool them
down,

2. Cooling the PCBA can
prevent the module

from shifting due to

fluid effect.

It is very easy to cause positional
offset to the module and its
patch antenna when handling
the PCBA under high
temperature.

1. When separating the PCBA panel into
individual pieces using the V—Cut process,
special attentions are needed to ensure
there are sufficient gap between patch
antennas so the patch antennas are not

in contact with one another.

2. If V—Cut process is not available and the
pieces must be separated manually,
please make sure the operators are not
using excess force which may cause
rotational offset to the patch antennas.

1. The blade and the
patch antenna must
have a distance gap
greater than 0.6mm.

2. Do not use patch
antenna as the leverage
point when separating
the panels by hand.

1. Test must be performed first
to determine if V-Cut process is
going to be used. There must be
enough space to ensure the
blade and patch antenna do not
touch one another.

2. An uneven amount of manual
force applied to the separation
will likely to cause positional
shift in patch antenna and
module.

When separating panel into individual
pieces during latter half of the production
process, special attentions are needed to
ensure the patch antennas do not come
in contact with one another in order to
prevent chipped corners or positional
shifts.

Use tray to separate
individual pieces.

It is possible to chip corner
and/or cause a shift in position if
patch antennas come in contact
with each other.

Note : References to patch antenna is referred to GPS modules with integrated Patch—on—top
antennas (AKS Module Series), and may not be applicable to all GPS modules.
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Other Cautionary Notes on Reflow-Soldering Process:

1. Module must be pre—baked before going through SMT solder reflow process.

2. The usage of solder paste should follow “first in first out” principle. Opened solder paste
needs to be monitored and recorded in a timely fashion (can refer to IPQC for related
documentation and examples).

3. Temperature and humidity must be controlled in SMT production line and storage area.
Temperature of 23°C, 60+5% RH humidity is recommended. (please refer to IPQC for related
documentation and examples)

4. When performing solder paste printing, please notice if the amount of solder paste is in
excess or insufficient, as both conditions may lead to defects such as electrical shortage,
empty solder and etc.

5. Make sure the vacuum mouthpiece is able to bear the weight of the GPS module to prevent
positional shift during the loading process.

6. Before the PCBA is going through the reflow—soldering process, the operators should check
by eyesight to see if there are positional offset to the module.

7. The reflow temperature and its profile data must be measured before the SMT process and
match the levels and guidelines set by IPQC.

8. If SMT protection line is running a double—sided process for PCBA, please process GPS
module during the second pass only to avoid repeated reflow exposures of the GPS module.
Please contact AscenKorea beforehand if you must process GPS module during the 1st pass of
double—side process.

At
“\_

Figure 6.2: Place GPS module right—side up when running reflow—solder process, do not invert.
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9. Module must be pre—baked before going through SMT solder reflow process.

10. The usage of solder paste should follow “first in first out” principle. Opened solder paste
needs to be monitored and recorded in a timely fashion (can refer to IPQC for related
documentation and examples).

11. Temperature and humidity must be controlled in SMT production line and storage area.
Temperature of 23°C, 60+5% RH humidity is recommended. (please refer to IPQC for related
documentation and examples)

12. When performing solder paste printing, please notice if the amount of solder paste is in
excess or insufficient, as both conditions may lead to defects such as electrical shortage,
empty solder and etc.

13. The reflow temperature and its profile data must be measured before the SMT process and
match the levels and guidelines set by IPQC.

Manual Soldering

Soldering iron:
Bit Temperature: Under 380°C Time: Under 3 sec.

Notes:

1. Please do not directly touch the soldering pads on the surface of the PCB board, in order to
prevent further oxidation

2. The solder paste must be defrosted to room temperature before use so it can return to its
optimal working temperature. The time required for this procedure is unique and dependent
on the properties of the solder paste used.

3. The steel plate must be properly assessed before and after use, so its measurement stays
strictly within the specification set by SOP.

4. Please watch out for the spacing between soldering joint, as excess solder may cause
electrical shortage

5. Please exercise with caution and do not use extensive amount of flux due to possible siphon
effects on neighboring components, which may lead to electrical shortage.

6. Please do not use the heat gun for long periods of time when removing the shielding or
inner components of the GPS module, as it is very likely to cause a shift to the inner
components and will leads to electrical shortage.

This document is the exclusive property of AscenKorea Inc. and should not be distributed, reproduced, into any other format without
prior permission of AscenKorea Inc. Specifications subject to change without prior notice.

AscenKorea Inc.
Rm. 710, 7F, Halla Sigma Velley: B; 'sa_ndtgltal Z2Ro0.53, Geumcheon-gu, Seoul, Korea

Tel: +82 02 858 7810 Fax: +82°02'8 w.AscenKorea.com /sales@ascen.co.kr
——

copyright © A5£en orea-lr righ ~reserved




	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60

