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This manual describes how to install and use GPS Disciplined Oscillator (GPSDO).
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—, ¥ 5 Key Features

1, fii 10MHz mks R IEs2 s i, eIk

Output 10MHz high accuracy sine or square wave signal, low noise

2, fith 1PPS bkt {5 5, A1 UTC IR,

Output 1PPS second pulse, in sync with UTC time

3,  GPS Rff¥m, —ZRMnBUE

Highly sensitive GPS receiver, needs only few satellites for signal lock
4,  ABUEHERN, LT KEIAE

With lock indicator, red LED OFF => equipment locked

5, fteafaigy, B 12V/1L5A BIW], A[fE TG FL YR

Power supply 12VDC/1.5A, simple & easy, may use switched power supply
6,  UMARARER, ARV, (T,

Inexpensive, small size, convenient to use

7, FPAMER GPS ESHEEL, KEER

Unique algorithm for removal of GPS signal jitter for higher accuracy



—, ¥R Overview

GPSDO #: 3¢ 44 GPS Disciplined Oscillator, H 4 Fx GPS et . & —FhF|
F GPS % tH HERA IR 18]35 5 A H I B B . AR AT GPS s AR ik o,
FERIR ERIEIR SR, JFRM TR IRIIIEBT 3, K GPS BRIk b B Bk,
(EEINERTRRE =0 RIS 2| o P 2 1 i i T

GPSDO (GPS Disciplined Oscillator), uses accurate GPS time signal to control
clock equipment. This equipment uses GPS output 1 PPS to sync on board OCXO.

Employs special algorithm to filter the GPS time jitter.
Forces the OCXO clock output to lock onto GPS signal.
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Hk: GPS Yk

Item: GPS Disciplined Oscillator (GPSDO)

fitf: DC11.7-12.9V. <=15W

Power Supply: DC11.7-12.9 VDC <= 15W

GPS KZkfltfi: DC3.3V/50mA

GPS Antenna Power Supply: 3.3 VDC/50mA (optional 5 VDC/50 mA)
1PPS fr iy I, WEEE: Ji, 3.3Vpp

1PPS Output Signal: Square Wave, 3.3Vpp

10MHz #i IR . IE5%9%, 1Vrms, (10-15dBm), J7i%, 3.3/4.7Vpp
10MHz Signal: Sine Wave 1Vrms (10-15dBm), Square Wave 3.3/4.7Vpp
RS232 fiith: GPS NMEA {55

RS232 Output Signal: GPS NMEA Signal

FEIE: FOIHIR RS 2 DR R

Precision: Above 2 orders of magnitude better than OCXO

AHMERSF: W*H*D=107*55*122mm (£, & R 1 #23k)

Dimensions: (WxHxD) 107 x 55 x 122mm (incl. BNC connectors)

BifF: HBi%s AC110-220 / DC12V A5 #%, 5K GPS Kk,

Accessories: AC110-220 / DC12V Adapter, GPS Antenna 5 m cable length

LN ook B ok B OKESFEX, dF W K Wt KESFE ) AR

http://www.ke5fx.com/gpscomp.htm

The following test charts are from the KE5FX. Thank you KE5FX.


http://www.ke5fx.com/gpscomp.htm

Phase Noise £(f) in dBc/Hz
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R4 75 %, Allan deviation



Frequency Difference

Averaging window: 1000 seconds
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g, &&&R%E FEH, Installation

4.1 &&TEMR, Front panel

W& TN, Front panel

LITARIRESIR R,

Work status LEDs

WARN/ALM: 4, AT S0, B ks 2 LLRUIC

WARN/ALM: Warning. If ON, accuracy of output frequency is low (OCXO)

GPS LOCK: GPS #{Ef57~/], GPS 3D HUEm %, %4758

GPS LOCK: GPS lock indicator. While GPS “3D” locked: ON

RUN:GEATHRRAT, REWRSFIERIEBIT, 20 —EI12W, RANR, &N
B b

10



2,

RUN: Run LED. Slowly flashing: Normal, Not flashing: Fault.

2.DB9 # 1, f#iith NMEAGPS 15 & M ikt {5 5, RS232 Hi-F

DB9 connector: Output NMEA GPS flow, Output 1PPS signal, RS232 level
3. Mhlkabitt, BNC #2111, f5%5KH GPS, EJHITARL

1PPS (Pulse Per Second): BNC connector. GPS signal: rising edge is valid

4. 10MHz %, BNC #2100, HrH 1FsZ kel 7,

10MHz Output: BNC connector, sine or square wave (depending on version)

5, #ME GPS T3k, SMA #:1
SMA Connector: Active GPS antenna, 3.3 or 5 VDC supply

6, FLEIEI, WIESM, {# ] 5.5mm/2.1mm DC #fisk, 11.7-12.9V, 5 K 15W.
Ext. Power: 5.5mm/2.1mm DC plus Connector. Center: (+), Outside: (-)
Input: 11.7-12.9 VDC max 15 W

B&MESR 5 KK GPS K4k, DCI2V/15A @fisE, #F)5, L GPS K
¥ GPS REHUIF AL, #: 1 DC12V H, HIA 2 10M JEHE(E A .
Accessory: 5m active GPS antenna, DC12V/1.5A Adapter. Connections: GPS

antenna, DC12V power supply. Output: 10MHz Standard frequency.

W TR 5.5/2.1 I EEL, WiRATH 5.5/2.5 1), SEMAR.
ATTENTION: Must use 5.5/2.1 DC plus, if 5.5/2.5 => poor contact !

4.2 R EE i %2R, Connect a PC

GPSDO-DBY PC-DB9
=T\ —— PIN2
][V ——— PINS

11



DB ] PIN2 ATHLN & [T PIN2 3%, DB9 ] PINS ARG PINS 42,
DB ] PIN8 HIHLfiK i) PINS JEH%.

GPSDO-DB9 Pin2, Pin5, Pin8 is connect to PC-DB9 Pin2, Pin5, Pin8.

TS PR RS2 4800BPS B # & 9600BPS, 4 AN ] 1

Baud rate is 4800BPS or 9600BPS. Baud rate is fixed.

4.3 TAEIRA, Nomal Use

b 3AMIRZAAT 45, SRJE RUNATIN, GPS 85T K, WARN 4] 5%
Power On: All three LED on. After that “RUN” LED slowly flashing, “GPS
LOCK” LED off, “WARN/ALM” LED on.

EHHE: DT 15A

Power startup current: Less than 1.5 A.

Ti#k: BT AHE OCXO FlikGEZE 30 7%h, bFH—BEE)E, B2
TP, —HEZF| GPS LOCK fT5%, WARN XK, Fnik# LAEIEH .

Preheat: An OCXO is on board, needs ~30 minutes to stabilize. After that time,
the current will slowly reduce. Equipment is working normally when “GPS LOCK”
LED on, “WARN/ALM” LED off.

1E%: RUNJTIA, GPSLOCK (5%, WARN XK, RRE&IEHIZIT. R
L WARN 417K, GPSDO %ii th ¥ [ 2215 %] 0.05Hz@10MHz. fR%F GPS 8 R
JEHLS /i, KGR AL £ 0.005HZ@10MHz.

GPSDO working normally: “RUN” LED flashing slowly, “GPS LOCK” LED on.
“WARN” LED off. When “WARN” LED off, accuracy is better than 0.05Hz@10MHz,
if GPS stays locked for at least 5 hours, accuracy improves further to better than
0.005Hz@10MHz.

4.4 fERERE I, Usage Notes

WAL, HLERRmEAA, & T IEFRR.
When the GPSDO is running for a longer period of time, the housing gets warm.

12


mailto:GPSDO输出精度会达到0.05Hz@10MHz
mailto:精度基本达到0.005Hz@10MHz
mailto:0.05Hz@10MHz

This is considered normal.

GPS RE&ZITT4, ®ITmE, WITHEE. REWNE TITRE, —ZK
WA LIEUE, HEEE R, F9EsitBeR.

Attention: Please avoid interference, high voltage and lighting etc. near GPS
antenna. It is recommended to place the antenna with good view to an open sky.

Inside a building it may eventually lock, but accuracy and jitter will be worse.
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T, BEKSHERE, Block diagram

/:\ GPS ANT
AA
1 —N—DG}.‘D
+33 1B +33 +33 y
T ] 1 L
IPPS . 4 § —
GPS ANT GPS module XD . MAX3232 2 Lo PI\'“T‘CD
CPLD 7 T
+ RD . | T2
T O | PN3RXD
. T | PIN8 1PPS
——1Cc
10M 2 < |
' v
L Erc i R L GND DBe
»\J;_.u :
GND 433 BEF
GND
? 1PPS
= GND
AA
H WARN
N GPSLOCK

H RUN
5

Er GND
LED-3

o ™ [ ] penvisa
DC PLUS

GND

JHEE Block diagram
SR KHE GPS KK 1575M {55, #EA GPS Fitk. #iltfii 1PPS
F1 GPS 8 €55, 1@F| CPLD 1 MCU, H 1PPS 4[], Xf 10M {5 5T 1R %
WM&, Kmzs OCXO Eisim, #HATMEEIE,
Signal flow: 1575MHz signal from GPS antenna to the GPS module, GPS output

1PPS and NMEA GPS lock signal. Use 1PPS for gating via CPLD and MCU output
EFC signal to synchronize the OCXO output frequency.
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7N, BREEEE FAQ

(7] s o] BT AL A% 2 e 119
Q : How do | know that the equipment is OK ?
% FHBIEE, 2ATK, ZoRlds REF

A: At Power on => red LED off => equipment works fine.

[ W] W MCU 384T R

Q : How do I know that the MCU is OK.

% bR, Brfi LED 4252, A5 RUN TGN, 04755, MCU B RET.

A : When power On, all LED will go on, after that “RUN” LED flashes, red LED is
on => MCU is good.

[7]: GPS REABEKIE AT, FILIAFE GPS KL,

Q: 5m GPS active antenna is to short, what to do? Can’t connect GPS antenna or no
signal ?

A: GPS REABEACI i, ATLAHIERKEL, i 5K, 10 K, 15K, 20 KAJEZEK
4, TAILIAEE GPS RZ:, M HLE — M OCXO

A: Use GPS extension cable, such as 5m, 10m, 15m, 20m extension cable. If no GPS

antenna connected or no GPS signal available, then built-in OCXO is used.
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