UHFSDR Assembly(3-08-10)


We will assemble the board one section at a time and test that section before going on to the next section.

Voltage Regulators:

1. Install U1 (7805)

2. Install U12 (LP2992AIM5-3.3)

3. Install C1,C2,C40,C42 (10uF)

4. Install C41 (.01uF)

5. Install R1 (12ohm;2W)

6. Install FB1

7. Apply 7 to 15V to P1-1, Ground to P1-2.

8. Verify the voltage at P1-1 is also at the following locations:


U1-3 (7805) – Note voltage will be less due to R1.  Voltage must be > 7.0V


U11-1


U10-8


Q5 emitter pad

9. Verify 4.75 to 5.25VDC at the following locations:


U1-1(square pin – 5V output of 7805)


U12-1


U12-3


U17-8


U18-8


U8-16


U9-8


U6-14


U6-10


U6-12


U6-5

10. Verify 3.2 to 3.4 volts at the following locations:


U12-5


H2-1


U14-6


U13-8

11. Remove voltage from P1

12. Install U11 (78M08)

13. Install U3 (78M08)

14. Install C35,C39 (10uF)

15. Install C3,C5,C6,C7 (.1uF)

16. Install Q5 (mmbt3906)

17. Install Q6 (MMBT4401)

18. Install R65 (2.7K)

19. Install R66 (10K)

20. Connect 4” wire to P2-1

21. Apply 10 to 15V to P1-1, Ground to P1-2.

22.   Verify 7.6 to 8.4 volts at the following locations:

U11-3

Verify no voltage at:

U3-3

23. Connect wire from P2-1       to TP1-1(5V)

24. Verify 7.6 to 8.4 volts at U3-3

25. Disconnect wire from P2-1 to TP1

If the Si570 is not going to be installed(only external Oscillator used), skip the next section,

Si570 Circuitry

26. Install U13 (ADUM1251)

28. Install R59,R60,R61,R62 (1k)

29. Install C43,C49 (.1uF)

30. Temporally connect H1-1(uP_Vdd) to TP1 (5V;next to H1-1)

31. Temporally connect H1-2(CGND) to GND at H3-2

32. Apply 10 to 15V to P1-1, Ground to P1-2

33. Verify TP3 > 2.55V

34. Verify TP2 > 2.55V

35. Temporally ground H1-3

36. Verify TP2 < 0.5V

37. Verify TP3 > 2.55V

38. Temporally ground H1-4

39. Verify TP3 < 0.5V

40. Verify TP2 <0.5V

41. Remove ground from H1-3

42. Verify TP2 > 2.55V

43. Verify TP3 < 0.5V

44. Temporally ground TP2

45.Verify H1-3 < 0.5V

46. Remove voltage from P1

47.  Remove grounds from H1-4 and TP2

48. Remove H1-1 to TP1 connection

49. Remove H1-2 to H3-2 connection

50. Install U14 (Si570 or Si571)

If not using Si571, skip next 2 steps

51. Install C44 (.01uF) – for Si571 only

52. Install R26 (0 ohm) – for Si571 only

53. Install C45 (.01uF)

54. Install C46 (100pF)

55. Connect H2-2 to H2-1(Si570 with high OE) or to H2-3(Si570 with low OE)

For Si570 with LVDS Output

56. Install R45 (100 ohm)

57. Install C59,C60 (.1uF)

58. Install R46,R48 (1K)

59. Install R47,R49 (3.3K)

      Skip to step 64.

For Si570 with LVPECL Output

60. Leave R45 OPEN

61. Install C59,C60 (0 Ohm RESISTOR)

62. Install R46,R48 (82 ohm)

63. Install R47,R49 (130 ohm)

64. Apply 10 to 15V to P1-1, Ground to P1-2

65. Verify TP8 is squarewave at Si570 default frequency. 

66. Verify TP9 is squarewave at Si570 default frequency.

67. If oscilloscope is available measure amplitude of TP9 and TP8 and DC offset.

 For LVDS, swing is  0.25 to 0.45 Vp-p.  Midpoint is  1.125 to 1.275 VDC

For LVPECL, swing is .55 to .95 Vp-p, Midpoint is Vdd-1.42(1.88 VDC for Vdd=3.3V) to Vdd-1.25(2.05 VDC for Vdd=3.3V)

68. Verify TP8 and TP9 are 180 degrees out of phase

69. If oscilloscope is not available, a DVM will measure 

      1.125 to 1.275 VDC for LVDS

      1.88 to 2.05 VDC for LVPECL

70.  If a PC with parallel port is not available, connect H1 to the controller you will use for the Si570.  H1-1 connects to the uP Vdd supply(usually either 5V or 3.3V).  H1-2 connects to the uP ground.  H1-3 connects to SDA line(Data).  H1-4 connects to SCL line(clock).  Verify the controller can set the frequency of the Si570.

71. If a PC with parallel port is available,  make the following connections:
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72. Run Si570.exe on the PC.  Verify the program will set the frequency of the Si570.

73. Remove voltage from P1


Quadrature Generator:

74. Install U17 (SY10EP52)

75. Install U18 (SY10EP52)

76. Install C62,C63,C65,C66,C67,C68 (.1uF)

77. Install C61,C64(100pF)

78. Install R50,R51,R52,R53,R29,R30,R35,R36 (300 ohm)

79. Install R54,R55,R56,R57(10 ohm)

80. Install R31,R32,R33,R34(8.87 ohm)

81. Apply 10 to 15V to P1-1, Ground to P1-2

82. Program Si570 frequency to 10 MHz

83. If a dual channel oscilloscope is available, connect ch 1 to U15-6 and ch 2 to U15-1      

Each channel should show a square wave of .725 Vp-p at 5 MHz.  The two channels will be 180 degrees apart.

84. Connect ch 1 to U16-6 and ch 2 to U16-1.  Each channel should show a square wave of .725 Vp-p at 5 MHz.  The two channels will be 180 degrees apart.

85. Move ch 2 probe to U15-6.  The two channels will be 90 degrees apart.

86. Remove scope probes and power to P1.


Receive Audio Pre-Amp:

87. Install Q1,Q2, Q3 (mmbt4401)

88. Install R5,R6,R11,R12 (10K)

89. Install R7,R8 (2.7K)

90. Install R15,R16 (2.7K)

91. Install R17 (100K)

92. Install R20 (100 ohm)

93. Install C28,C29 (.001 uF)

94. Install C25,C32 (33 uF) Black bar to ground

95. Install C26,C27,C37,C38 (10 uF)

96. Install C30,C31 (100 pF)

97. Install J1,J2,J3

98. Temporally add a wire from C26/R13 to U9-3

99. Temporally add a wire from C27/R14 to U9-5

100. Connect a cable from J3 to Line-Out on the PC audio card

101. Apply 10 to 15V to P1-1, Ground to P1-2

102. Measure DC voltage at U9-3 and U9-5.  If voltage is not 2.0 to 3.0 VDC, change value of R17 to bring voltage within range.

103. Run IQGEN.exe on PC.  Set one tone to 1000 Hz at max level.

104. Monitor U10-3 and U10-5 with oscilloscope.  If no oscilloscope is available, temporally short U10-3 to U10-1 and U10-5 to U10-7 and run a PC audio oscilloscope program.  One channel will show a 1000 Hz sine wave approx ____ Vp-p.  The other channel will show a 1000 Hz sine wave approx _____ Vp-p.

105. Stop IQGEN.EXE.

106.  Remove voltage from P1.

Receive audio op-amps:

106. Install U10 (MC33078)

107. Install R21,R22 (100K)

108. Install R18,R19 (27K)

109. Install C36 (.1uF)

110. Install C33,C34 (1uF;tant) Black bar is +

111. Install R68,R69(10 ohm)

112. Connect Line-Out cable to PC sound card

113. Apply 10 to 15V to P1-1, Ground to P1-2

114. Run IQGEN.exe on PC.  Set one tone to 1000 Hz at max level.

115. Monitor U10-1 and U10-7 with oscilloscope.  If no oscilloscope is available, connect a cable from J2 to Line-In on PC audio card and run a PC audio oscilloscope program.  One channel will show a 1000 Hz sine wave approx ____ Vp-p.  The other channel will show a 1000 Hz sine wave approx _____ Vp-p. 

116.  Remove voltage from P1.



Transmit Op-Amps:

117. Install U9 (TLV2462A)

118. Install R9,R10,R13,R14 (10K) 

119. Install C19 (10 uF)

120. Install C21,C22,C71 (.1 uF)

121. Connect Line-Out cable to PC sound card

122. Apply 10 to 15V to P1-1, Ground to P1-2

123.  Run IQGEN.exe on PC.  Set one tone to 1000 Hz at max level. 

124. Connect oscilloscope probes to U9-1 and U9-7.  If no oscilloscope is available, connect earphones or a computer speaker to U9-1 and U9-7 with a .1 uF to 10 uF capacitor in series with each channel.  Both channels will show a 1000 Hz sine wave.

125. Remove voltage from P1.

Audio Switching:

126. Install U8 (FST3257)

127. Install R4 (10K)

128. Install R37,R38 (49.9 ohm)

129. Install R39,R40,R43,R44 (150 ohm)

130. Install R41,R42 (37.4 ohm)

131. Install C20,C53,C54,C55,C56,C57,C58 (.1 uF)

132. Install C23,C24 (10 uF)

133. Install L2,L3 (180 uH shielded)

134. Install C48,C51(47uF)

135. Install a RG174 jumper from P3 to P4.  Shield goes to pin 2, inner to pin 1.

136. Temporally connect a wire about 4” long to P2-1

137. Connect Line-Out cable to PC sound card

138. Plug either earphones or amplified computer speaker into J1

139. Apply 10 to 15V to P1-1, Ground to P1-2

140. Run IQGEN.exe on PC.  Set one tone to 1000 Hz at max level.

141. Observe 1000 Hz from the speaker

142. Connect oscilloscope probes to U15-2 and U16-2.  If no oscilloscope is available, connect earphones or a computer speaker to U15-2 and U16-1 with a .1 uF to 10 uF capacitor in series with each channel.  Neither channel will show a 1000 Hz sine wave.

143. Connect free end of wire from P2-1 to 5V(TP1 is a good location)

144. Observe speaker at J1 is silent.

145. Remove voltage from P1.

146. Unplug earphones or amplified computer speaker from J1.

147. Plug earphones or amplified computer speaker into J2.

148. Temporally connect 10K resister from U9-1 to U8-4.

149. Temporally connect 10K resister from U9-7 to U8-7

150. Apply 10 to 15V to P1-1, Ground to P1-2

151. Observe speaker at J2 is silent.

152. Disconnect wire from P2-1 and 5V.

153. Observe 1000 Hz from speaker at J2.

154. Remove voltage from P1.

155. Remove the 2 10K resisters.

DBM's

156. Install U15 and U16. (DBM)

157. Install T1.

Receiver test using SDR program and Antenna

158. Connect cable from J2 to Line In on computer audio card.

159. Connect cable from J3 to Line Out on computer audio card.

160. Connect antenna to T1-6 and antenna ground to T1-4.

161.  Plug earphones or amplified computer speaker into J2.

162. Connect H1 to your Si570 controller or to the computer parallel port.

163. Apply 10 to 15V to P1-1, Ground to P1-2

164. Start your favorite SDR program(Rocky or Power SDR, etc).

165. Set Si570 to a spot in an open band that your antenna is set for.

166. You should be able to receive signals!

Receiver test using RF Signal Generator and Oscilloscope

167. Connect RF generator(an attenuator if not built in) to T1-6 and ground to T1-4. Set frequency to 10.01 MHz.

168. Connect H1 to your Si570 controller or to the computer parallel port. 

169. Apply 10 to 15V to P1-1, Ground to P1-2

170. Set Si570 to 10 MHz.

171. Connect oscilloscope probes to J2 pins.

172. Observe 10 Khz signals on the oscilloscope.  The signals on the 2 channels will be 90 degrees apart.  If the signals are not sine waves, reduce the signal generator output level.

Transmitter test using SDR program and Dummy Load

173. Connect cable from J2 to Line In on computer audio card.

174. Connect cable from J3 to Line Out on computer audio card.

175. Connect dummy load to T1-6 and ground to T1-4.  If available, a power meter may be substituted.  If a spectrum analyzer is available, that is the best option(be sure to use an attenuator in line).

176. Connect H1 to your Si570 controller or to the computer parallel port.

177. If not using a spectrum analyzer, tune your nearby station receiver to a quiet pot. Note the frequency.

178. Connect P2 to (transmit pin for SDR program).  If not controllable from program, connect P2-1 to +5V for transmit.

179. Apply 10 to 15V to P1-1, Ground to P1-2

180. Start your favorite SDR program(Rocky or Power SDR, etc).

181. Set the Si570 to approx. 10 Khz from the frequency the receiver tuned to.

182. Set the SDR program for transmit.  

183. Monitor the output with the spectrum analyzer or receiver.

T/R RF Switching:

184. Install D1(CDSU101A)

185. Install U6 ( 74AC00)

186. Install U2,U7 (HMC544,CSH210R,AS157, or AS169)

187. Install R58 (10K)

188. Install C17 (.1 uF)

189. Install C4,C18 (.01 uF)

190. Install Q4 (MMBT4401)

191. Install R63(10K)

192. Install R64(5.6K)

193. Temporally connect 4” long wire to P2-1

194. If the HMC544 is installed, skip to step 214

CSH210R,AS157, or AS169 Tests

195.  Connect H5-2 to H5-3.

196. Apply 10 to 15V to P1-1, Ground to P2-1

197. Verify U2-6 is 0 to 0.5 volts

198. Verify U2-4 is 3.0 to 5.5 volts

199. Verify U7-6 is 0 to 0.5 volts

200. Verify U7-4 is 3.0 to 5.5 volts

201. Verify continuity between U2-5 and U2-1

202. Verify no continuity between U2-5 and U2-3

203. Verify continuity between U7-5 and U7-1

204. Verify no continuity between U7-5 and U7-3

205. Connect P2-1 to 5V

206. Verify U2-6 is 3.0 to 5.5 volts

207. Verify U2-4 is 0 to 0.5 volts

208. Verify U7-6 is 3.0 to 5.5 volts

209. Verify U7-4 is 0 to 0.5 volts

210. Verify no continuity between U2-5 and U2-1

211. Verify continuity between U2-5 and U2-3

212. Verify no continuity between U7-5 and U7-1

213. Verify continuity between U7-5 and U7-3

214.  Skip to step 233

HMC544 Tests

215.  Connect H5-1 to H5-2.

216. Apply 10 to 15V to P1-1, Ground to P2-1

217. Verify U2-6 is 3.0 to 5.5 volts

218. Verify U2-4 is 0 to 0.5 volts

219. Verify U7-6 is 0 to 0.5 volts

220. Verify U7-4 is 3.0 to 5.5 volts

221. Verify continuity between U2-5 and U2-1

222. Verify no continuity between U2-5 and U2-3

223. Verify no continuity between U7-5 and U7-1

224. Verify continuity between U7-5 and U7-3

225. Connect P2-1 to 5V

226. Verify U2-6 is 0 to 0.5 volts

227. Verify U2-4 is 3.0 to 5.5 volts

228. Verify U7-6 is 3.0 to 5.5 volts

229 Verify U7-4 is 0 to 0.5volts

230. Verify no continuity between U2-5 and U2-1

231. Verify continuity between U2-5 and U2-3

232. Verify continuity between U7-5 and U7-1

233. Verify no continuity between U7-5 and U7-3

RF Amps

234. Install U4 (BGA612)

235. Install U5 (HMC482 or MMG3H2INT1)

236. Install R2 (27/.5W)

237. Install R3(120 ohm)

238. Install C8,C9,C15,C16 (.01 uF)

239. Install C10(.1uF)

240. Install C12 (10 uF)

241. Install C11,C13 (.001 uF)

242. Install C14 (100 pF)

243. Install L1 (560 nH(only >14 MHz) or 3.3uH)

244. Install Q7 (FDV302P)

245  Install R67 (220K)

246. Install C72(.001uF)

Checkout of complete board 

 
Receive Test

247.  If a signal generator is available, connect to J4 (antenna connector).  If not, connect 50 ohm antenna.

248. Connect cable from J2 to line-in on computer sound card

249. Connect cable from J3 to line-out on computer sound card

250. Plug earphones or amplified computer speaker into J1

251. Connect P2 to T/R switch.

252. Connect H1 to Si570 controller or computer

253. Apply 10 to 15V to P1-1, Ground to P1-2

254. Run your favorite SDR program(Rocky, PowerSDR,etc)

255. Set Si570 to desired center frequency.  Pick a band expected to have good signals.

256. Received signals should be visible on the panoramic display.

257. Perform Rx Image Reject CAL.  


Transmit Test

  Insure that the audio applied does not cause distortion in the audio switch.  Keeping the level to 1.0 VP-P or less should work.

258. If a spectrum analyzer is available, connect a 20 dB attenuator between J4(antenna connector) and the spectrum analyzer RF input.

259.  If spectrum analyzer is not available, connect a dummy load to J4.  If an oscilloscope is available, connect the probe across the dummy load. 

260.  Connect cable from J2 to line-in on computer sound card

261. Connect cable from J3 to line-out on computer sound card

262. Plug earphones or amplified computer speaker into J1

263. Connect P2 to T/R switch or to appropriate connection from computer.

264. Run your favorite SDR program(Rocky, PowerSDR,etc)

265. Set Si570 to a quite frequency.

266. Run your favorite SDR program (Rocky, PowerSDR, etc)

267. Place the SDR program into transmit mode and if necessary switch the T/R switch to transmit position.

268. Using spectrum analyzer or nearby receiver, locate transmit signal and the image.  If necessary, perform Tx Image Reject CAL.

PowerSDR-IQ connections:

  PowerSDR-IQ includes provisions for controlling the Si570 and the T/R line of the

UHFSDR.  The parallel port connections are differect than other PowewrSDR versions.

UHFSDR                             db25(Parallel Port)

H1-1   connect to 5V TP next to H1

H1-2                                     19   Ground

H1-3                                     1                                I2C SDA for Si570

H1-4                                     16                              I2C SCL for Si570

H2-3                                     25  

Ground

P2-1                                      8

 /Rx  Tx
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