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1. Summary of Test Results

Table-A presents the list of the measurement items for Spread Spectrum, Frequency hopping devices under FCC
Part 15 Subpart C and Industry Canada RSS-210.
The section numbers of upper portion are showing FCC number, and the other (lower) onesarefor IC.

Table-A List of the measurements

Test Items Ted Items Condition Result
Section Transmit mode [Tx]: Limit
15.247(a)(1) Occupied Bandwidth
501 (2008 Bandwicth) None Conducted Pass
Systems shall have hopping channel carrier
15.247(a)(2) . . frequencies separated by a minimum of 25kHz
622(c)(@y | CAmer Frequency Separation | (e 5048 handwidth of the hopping channl, | Conducted Pass
whichever is greater.
1562;'72(2)((16):()’) ) Number of Hopping Frequencies | Shall have more than 15 channels. Conducted Pass
The average time of occupancy on any
15.247(8)(1)( ) | Timeof Occupancy channel shall not be greater than 0.4 seconds Conducted P
6.2.2(0)(a3) (Dwell Time) within a period of 0.4 seconds multiplied by the ass
number of hopping channels employed..
15.247(b)(2) .
15.31(¢) Mggggfj&" edP?ak Output Power Shall not exceed 1.0W. Conducted Pass
6.2.2(0)(a3)
15.247(b)(1) .
15.31(e) Madm Peak OUtpUt POWEr | gyl not exceed 1.0 W. Radiated Pass
6.2.2(0)(a3)
. The emission in any 100kHz of outband shall
6125'22(‘3521) Band Edgecgr?&ﬂg”‘éenfi’;ffns be a least 20dB below the highest inband |  Conducted Pass
- spectral density.
. - The emission in any 100kHz of outband shall
6125'22(?3%21) R e oS be a leat 20dB below the highest inband |  Conducted Pass
- spectral density.
15.247(c)
15.205 The emission in any 100kHz of outband shall
15.209 Spurious Emissions . - Radiated
621 ~Radiated - be atrallede;SiZOdB below the highest inband (9kHZ-25GHz) Pass
6.2.2(0)(el) spect Y-
6.3
15.247(c)
15.205 Emission at the boundary of the restricted band
15.209 Restricted Bands of Operation provided by 15.205 shall be lower than 15.209 Radiated Pass
6.2.1 limit.
6.3
15.247(d) Transmitter power spectral Shall not be greater than 8 dBm in any 3kHz
15.247(f) Density band Conducted Pass
6.2.2(0)(b) )
MHz QP[dBu V] AV[dBu V]
AC Power Conducted 0.15- 0.50 66 —56 56 - 46
15.207 Emissions 150kHz — 30MHz 050-5 % % Conducted Pass
5-30 60 50
AC Power Conducted
66 Emissons450kHz —30MHz | 2%V Conducted Pass
ZACTA Technology Corp. FCC ID:C4ZAB000001
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2. Equipment description
2.1 EUT information
No. EUT Company Model No. Serial No. FCC ID/DoC Comment
1 | Thermal Printer Seiko Instruments Inc. MPU-L465 N/A C4ZAB000001 -

Oscillator(s)/Crystal(s)
Operating frequency

Power ratings

Port(s)

Size

Operating mode

Variation of model(s)
RF Specification
Protocol

Spread method
Communication method
Freguency Range
Number of FR Channels
Modulation Method
Nominal Bit Rates
Symbol rate on channel
Channel Separation
Output power

Antenna (Rx and Tx)
Antennagain

RF type

Intended use

RF emission type designator

ZACTA Technology Corp.
FCC Certification Rev.3.1

Main PCBA
CPU clock : 22.118MHz
USB controller clock : 6.00MHz
Print head clock : 5.50MHz
Bluetooth PCBA
CPU main clock : 122MHz
CPU sub clock :32kHz
Printer
DC 7.4V (Li-ion battery)
DC 9.4V (Switching power supply)
Switching power supply
Input AC100-240V 50/60Hz
Output DC 9.3V 4A

DC port

USB port

Serial port

(W) 168.1 x (D) 155 x (H) 93.7 mm

Test mode
Inquiry mode

MPU-L465

Bluetooth

Frequency hopping spread spectrum (FHSS)
TDD

2402MHz — 2480MHz

79 Channels

Gauss lan Frequency Shift Keying (GFSK)
1600hops/s

IMbps

1IMHz

0.347TmwW

Integral antenna

-3.8dBi

Tranceiver

Datatransmission

900KFXD

FCC 1D:C4ZAB000001
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Channél Fr[e'\t/qltlj_leg]cy Channd Fr[el\tﬂquj_'e;]\cy Channe Fr[el\t/qltlj_'e;]\cy

1* 2402 28 2429 55 2456
2 2403 29 2430 56 2457
3 2404 30 2431 57 2458
4 2405 31 2432 58 2459
5 2406 32 2433 59 2460
6 2407 33 2434 60 2461
7 2408 34 2435 61 2462
8 2409 35 2436 62 2463
9 2410 36 2437 63 2464
10 2411 37 2438 64 2465
11 2412 38 2439 65 2466
12 2413 39 2440 66 2467
13 2414 40* 2441 67 2468
14 2415 41 2442 68 2469
15 2416 42 2443 69 2470
16 2417 43 2444 70 2471
17 2418 44 2445 71 2472
18 2419 45 2446 72 2473
19 2420 46 2447 73 2474
20 2421 47 2448 74 2475
21 2422 48 2449 75 2476
22 2423 49 2450 76 2477
23 2424 50 2451 77 2478
24 2425 51 2452 78 2479
25 2426 52 2453 79* 2480
26 2427 53 2454

27 2428 54 2455

*: Test performed

Lowest Frequency Channel: Channel 1
Middle Frequency Channel: Channel 40
Highest Frequency Channel: Channel 79

ZACTA Technology Corp

FCC Certification Rev.3.1
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3. Configuration information
3.1 Peripheral(s) information [RF Radiated test]
No. Equipment Company Model No. Serial No. DoC/FCCID Comment
AC adaptor for EUT Seiko Instrumentsinc. | NU50-2093400-13 N/A - Option
Battery Seiko Instruments Inc. BP-LO718-A1 N/A - Option
TW-05C737-12
4 PC Dell PPO1S 800-154-0451. DoC -
CN-09834T-17
5 AC adaptor for PC Dell ADP-50SB 079-134-30T4 DoC -
3.2 Cable(s) information [RF Radiated test]
Length
No. Cable - Shield Connector From To Comment
m

a Seria cable 18 Shielded Metal EUT Connector -
DC cablefor .

b 19 Unshielded Metal EUT AC ad EUT -
AC adaptor (EUT) ns aptor (EUT)

¢ | ACPpowercord 18 | Unshidded | Plastic | AC adaptor (EUT) AC outlet -
for AC adaptor (EUT)
DC cablefor . -

12 M A

d AC adaptor (PC) Unshielded etal PC C adaptor (PC)
AC power cord . . -

e For PC AC adaptor 17 Unshielded Plastic AC adaptor (PC) AC outlet

f USB cable 04 Shielded Metal PC Connector -

ZACTA Technology Corp. FCC ID:C4ZAB000001
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3.3 System configuration [RF Radiated test]
1.Thermal Printer (EUT)
3.Battery
| bx # | >ACEPIOr c. AC 120V
DC_in —. I
60Hz
Serid
#: Un-detachable cable
* : Bundled excess cable
B : Ferrite core
a* Teble Top :Connector
On the groud plane
2
]
4.PC f
uUsB
g 4 5. AC Adaptor AC 120V
DC_i : e
> in _. I 60Hz

Note 1. Numbers assigned to equipment or cables on this diagram are corresponded to thelist in“2.1 EUT information”,
“3.1 Peripheral(s) information” and “ 3.2 Cable(s) information”.

Note 2: One ferrite core for DC cable (No.b) is accessory of AC adapter (N0.2) during testing.

Note 3: One ferrite core for DC cable (No.d) is accessory of AC adapter (N0.5) during testing.

ZACTA Technology Corp. FCC ID:C4ZAB000001
FCC Certification Rev.3.1
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3.4 Peripheral(s) information [RF conducted test]
No. Equipment Company M odel No. Serial No. DoC/FCCID Comment
2 AC adaptor for EUT Seiko Instrumentsinc. | NUS50-2093400-13 N/A - Option
3 Battery Seiko Instruments Inc. BP-L0718-Al N/A - Option
4 PC IBM 300PL 97-42063 - -
5 Keyboard I1BM KB-9910 0517923 DoC -
6 Mouse I1BM M-SAU-IBM6 23-001349 INZ211220 -
7 CRT MITSUBISHI JC-17WA41 204589247 - -
3.5 Cable(s) information [RF conducted test]
Length
No. Cable - Shield Connector From To Comment
m
a Serial cable 18 Shielded Metal EUT PC -
DC cablefor .
b 19 Unshielded Metal EUT AC adaptor (EUT -
AC adaptor (EUT) nen aptor ( )
AC power cord ) .
18 Unshielded Plast AC ad EUT AC outlet -
¢ for AC adaptor (EUT) ns ¢ aptor ( ) °
d Keyboard cable 19 Shielded Metal PC Keyboard -
e Mouse cable 19 Shielded Metal PC Mouse -
f AC power cord for PC 18 Unshielded Plastic PC AC outlet -
g RGB cable 18 Shielded Metal PC CRT -
h ’égT power cord for |y g | Unshidded |  Plastic CRT AC outlet .
ZACTA Technology Corp. FCC ID:C4ZAB000001
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3.6 System configuration [RF conducted test]
1.Thermal Printer (EUT)
3.Battery
| b # | ZACAdE c. AC 120V
DC_in —. I
60Hz
Serid
#: Un-detachable cable
B : Ferrite core
a
4.PC
Serial
d. #
PS/2 5.Keyboard
e #
PS2 6.Mouse
f.
AC.in AC 120V
60Hz
rRee
g.
7.CRT
#
h. AC 120V
60Hz

Note 1. Numbers assigned to equipment or cables on this diagram are corresponded to thelist in“2.1 EUT information”,
“3.4 Peripheral(s) information” and “ 3.5 Cable(s) information”.

Note 2: One ferrite core for DC cable (No.b) is accessory of AC adapter (N0.2) during testing.

Note 3: One ferrite cores for RGB cable (No.g) is accessory of CRT (No.7) during testing.

ZACTA Technology Corp. FCC ID:C4ZAB000001
FCC Certification Rev.3.1
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3.7 Peripheral(s) information [Conducted emission test]
No. Equipment Company M odel No. Serial No. DoC/FCCID Comment
2 AC adaptor for EUT Seiko InstrumentsInc. | NU50-2093400-13 N/A - Option
3 Battery Seiko Instruments Inc. BP-LO718-A1 N/A - Option
4 PDA TOSHIBA CETO0101A 012124391A1 - -
5 Bluetooth card TOSHIBA SD-BTOOU 320002130C CJ6SDO0UBT -
6 AC adaptor for PC TOSHIBA CEX0107A 0110A 0046485 - -
3.8 Cable(s) information [Conducted emission test]
Length
No. Cable - Shield Connector From To Comment
m
DC cablefor .
a 19 Unshielded Metal EUT AC adaptor (EUT -
AC adaptor (EUT) ! aptor (EUT)
AC power cord for . .
b 18 Unshielded Plast ACad EUT AC outlet -
AC adaptor (EUT) el ¢ aptor (EUT) o
DC cablefor .
15 Unshielded Metal PC ACad PC -
¢ | AC adaptor (PC) nen aptor (PC)
d QCC power cord for | ¢ 45 | Unshidded | Plasic | AC adaptor (PC) AC outlet -
ZACTA Technology Corp. FCC ID:C4ZAB000001
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3.9 System configuration [Conducted emission test]
1.Thermal Printer (EUT)
3.Battery
. a* 4 2. AC adaptor b. AC 120V
DC_in —.
60Hz
#: Un-detachable cable
* : Bundled excess cable
| : Ferritecore
4. PDA
5.Bluetooth
card
d.
DC_in c. # 6.AC adaptor ¢ ACIovV
60Hz

Note 1. Numbers assigned to equipment or cables on this diagram are corresponded to thelist in“2.1 EUT information”,
“3.7 Peripheral(s) information” and “ 3.8 Cable(s) information”.
Note 2: One ferrite core for DC cable (No.a) is accessory of AC adapter (No.2) during testing.

ZACTA Technology Corp. FCC ID:C4ZAB000001
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3.10 Operating flow
3.10.1 Operating condition
The test was carried out under the following conditions during the test.
3.10.2 Test mode
Following programs were performed continuously.
Test mode Inquiry
Bluetooth testprogram setup Bluetooth testprogram setup
Sdlect a Test mode .
Operating frequency : Hopping or Sdlectal .nqw ry mode _
No hopping(Ch 1,40,79) Operating frequency : No hopping(Ch 40)
Packet type :DH1
Data: PRBS-9
Start Inquiry mode
Start Test mode
A 4 A 4
End End
ZACTA Technology Corp.

FCC I1D:C4ZAB000001
FCC Certification Rev.3.1
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4. Test Instruments
List of Measuring I nstruments
Equipment Company Model No. Serial No. Cal. due
Spectrum Anayzer . .
(100HZ-1.5GH?) Agilent Technologies 8568B 2732A03847 Mar. 2005
Spectrum Anayzer
(100kHz-26GH2) ADVANTEST R3271A 65050042 Oct. 2005
Spectrum Anayzer . .
(100kHZ-26GH?) Agilent Technologies E7405A UA1160344 Jul.2005
Preamplifier .
(100kHz-1.2GHz) Anritsu MHB648A M96157 Apr. 2005
Preamplifier ) .
(1GHzZ-26.5GHz) Agilent Technologies HP8449B 3008A01008 Jan. 2006
Test Receiver
(9kHZ-30MH?2) ROHDE& SCHWARZ ESHS10 842884/009 Mar. 2005
Test Receiver
(25MHz-15GH?) ROHDE& SCHWARZ ESVSI10 832655/0012 Mar. 2005
Loop Antenna ROHDE& SCHWARZ HFH2-Z2 892246/010 Dec. 2006
Biconical Antenna Schwarzbeck VHA9103/BBA9106 1563 Apr. 2005
Log Periodic Antenna Schwarzbeck UHALP9108A 0438 Apr. 2005
Double Ridged EMCO 3115 9408-4327 Jul. 2005
Guide Antenna
HORN Antenna Schwarzbeck BBHA9170 BBHA9170189 Oct.2005
50Q terminator Agilent Technologies 11593A N/A Apr. 2005
Lineimpedance . .
stabilization network Kyoritsu Eledtrica KNW-407 8-693-20 Mar. 2005
Works, Ltd.
for EUT
Line impedance . .
stabilization network Kyoritsu Eledtrica KNW-242C 887519 Mar. 2005
- Works, Ltd.
for peripheral
. SUCOFLEX 104/15m 108014/4
Microwave cable Suhner SUCOELEX 104/1m 108015/4 Jan. 2006
8D-SFA/15m Y TCRFC#2R-001
. " 8D-SFA/15m Y TCRFC#2R-002
Coaxid cable Fujikura 8D-2W/8m Y TORECAIR-003 Apr. 2005
8D-2W/1m Y TCRFC#2R-004
. " 8D-2W/15m YTCRFC#2C
Coaxial cable Fujikura 8D-2W/1m YTCREC#2C-.004| Ma- 2005
Coax cable N/A N/A N/A Apr. 2005
Coaxia Switch Anritsu MP59B 6100097264 Apr. 2005
Site attenuation ZACTAC‘I(;?;hnoI ogy Sitel, 2 N/A Jun. 2005

*The cdibrations of the above equipment are traceable to NIST or equivalent standards of the reference organizations.

ZACTA Technology Corp.
FCC Certification Rev.3.1
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5. Test Type and Results
5.1. 20dB Bandwidth / Occupied Bandwidth

5.1.1 Test Procedure [ FCC 15.247(a)(1), IC 5.9.1 ]

The bandwidth at 20 dB down from the highest inband spectral density is measured with a spectrum analyzer
connected to the antenna terminal, while EUT is operating in transmission mode at the appropriate center
frequency.
The spectrum analyzer is set to:

- RBW=30kHz, VBW=100kHz, Span=2MHz, Sweep=500ms
The EUT was set to operate with following conditions.

- No hopping [ch 1 (low), ch 40 (mid) and ch 79 (high)]
The test mode of EUT is as follows.

- Test mode

5.1.2 Test Instruments and Measurement Setup

Equipment Company Model Number Serial Number
Spectrum Analyzer Agilent Technologies E7405A US41160344
Coax cable: i Length: Loss:

- Spectrum Analyzer <=> EUT N/A sem 0.16dR N/A
) Spectrum
) Coax cable Analyzer

5.1.3 Limit of Bandwidth at 20 dB below

None

5.1.4 Measurement Result

[Test mode]
Center Lower Upper 20dB
Channel Frequency Frequency Frequency Bandwidth
[MHz] [MHz] [MHz] [MHz]
1 2402.0 2401.325 2402.425 0.900
40 2441.0 2440.530 2441.420 0.890
79 2480.0 2479.350 2480.235 0.885

5.1.5 Trace Data
As for the chart of the observed RF profiles, refer to Appendix A.

Test Personnel: ) Date : February 22, 2005
. 2 L Temperature : 20.6 [C]
s o 5 = P
Tester Signature: < (/ ) /,-’th/fi"'/ Humidity © 221 [%]
Tester Name: Takuya Osato Test place : Site 1
ZACTA Technology Corp. FCC 1D:C4ZAB000001
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5.2. Carrier Frequency Separation

5.2.1 Test Procedure [ FCC 15.247(a)(1), IC 6.2.2(0)(al) |

The adjacent channel interval is measured with a spectrum analyzer connected to the antenna terminal, while EUT
is operating in transmission mode at the appropriate center frequency.

The spectrum analyzer is set to:
- RBW=100KHz, VBW=100KHz, Span=3MHz, Sweep=100s

The EUT was set to operate with following conditions.
- Hopping

The test mode of EUT is as follows.
- Test mode

5.2.2 Test Instruments and Measurement Setup

Equipment Company Model Number Serial Number
Spectrum Analyzer Agilent Technologies E7405A US41160344
Coax cable: Length: Loss:
- Spectrum Analyzer <=> EUT DI Sem 0.16dB e
Spectrum
REE Coax cable Analyzer

5.2.3 Limit of Carrier Frequency Separation
Systems shall have hopping channel carrier frequencies separated by a minimum of 25kHz or the 20dB

bandwidth of the hopping channel, whichever is greater.

35.2.4 Measurement Result

| Test mode|
Measurement Measurement Channel Limit
Frequency 1 Frequency 2 Separation I\;Iln{l | PASS/FAIL
[MHz] [MHz] [MHz]| RO
2402.980 2440.400 1.020 >20dB Bamdwidth PASS
5.2.5 Trace Data
As for the chart of the observed RF profiles, refer to Appendix B.
Test Personnel: - Date : February 22, 2005
. C Temperature : 206 [C]
Tester Signature: = [ Vo e
Sl ; ) aodf Humidity : 220 [%]
Tester Name: Takuya Osato Test place : Site |

ZACTA Technology Corp. FCC ID:C4ZAB000001
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5.3. Number of Hopping Frequencies
5.3.1 Test Procedure [ FCC 15.247(a)(1)( i), IC 6.2.2(0)(a3) |

The number of hopping channels is measured with a spectrum analyzer connected to the antenna terminal, while
EUT is operating in transmission mode at the appropriate center frequency.
The spectrum analyzer is set to:
- RBW=100kHz, VBW=100kHz, Span=Arbitrary setting, Sweep=100s
The EUT was set to operate with following conditions.
- Hopping
The test mode of EUT is as follows.
- Test mode

5.3.2 Test Instruments and Measurement Setup

Equipment Company Model Number Serial Number
Spectrum Analyzer Agilent Technologies E7405A US41160344
Coax cable: Length: Loss: .
- Spectrum Analyzer <=> EUT i Scm 0.16dB b
Spectrum
BLL Coax cable Analyzer
5.3.3 Limit of Number of Hopping Frequencies
Shall have more than 15 channels.
5.3.4 Measurement Result
| Test mode]
Number of channels Limit PASS / FAIL
=135 channel PASS
5.3.5 Trace Data
As for the chart of the observed RF profiles, refer to Appendix C.
Test Personnel: Date February 22, 2005
" Y i 7 Temperature 206 [C]
- s = A A
Tester Signature: L. [Q,QQ;.{/P Hiifidiey 21 [%]
Tester Name: Takuya Osato Test place Site |

ZACTA Technology Corp.
FCC Certification Rev.3.1
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5.4. Time of Occupancy (Dwell Time)
5.4.1 Test Procedure [ FCC 15.247(a)(1)( 1), IC 6.2.2(0)(a3) |

The time occupancy of hopping channel is measured with a spectrum analyzer connected to the antenna terminal,
while EUT is operating in transmission mode at the appropriate center frequency.

The spectrum analyzer is set to:
Step A: RBW=IMHz, VBW=1MHz, Span=0MHz, Sweep=>5ms

Step B: RBW=1MHz, VBW=1MHz, Span=0MHz Sweep=500ms
The EUT was set to operate with following conditions.

- Hopping [ch | (low), ch 40 (mid) and ch 79 (high)]
The test mode of EUT is as follows.

- Test mode

5.4.2 Test Instruments and Measurement Setup

Equipment Company Model Number Serial Number
Spectrum Analyzer Agilent Technologies E7405A US41160344
Coax cable: Length: Loss: NifA
- Spectrum Analyzer <=> EUT e Scm 0.16dB N

Spectrum
ELT Coax cable Analyzer

5.4.3 Limit of Time of Occupancy (Dwell Time)
The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4

seconds multiplied by the number of hopping channels employed..

5.4.4 Measurement Result

Test mode|
Frequency Step A Step B Occupancy time .
Channel | 1y [ms] [times] of 31.6 seconds [s| Limit i
| 2402.0 0.450 6 0.171 <04s PASS
40 2441.0 0.438 6 0.166 <045 PASS
79 2480.0 0.450 6 0.171 <04s PASS
Calculation :

Occupancy time of 31.6 seconds * =  One channel stay fime (ms) x Frequency of hopping for 500ms period (times) x 63.2
*:31.6 seconds = 0.4 5 x 79 channel

5.4.5 Trace Data
As for the chart of the observed RF profiles. refer to Appendix D.

Test Personnel: Date : February 22, 2005

s a _ Temperature ;206 [C]
Tester Signature: @' s C@‘bﬁ?v Humidity L2 (%]
Tester Name: Takuya Osato Y Test place : Site |

ZACTA Technology Corp. FCC ID:C4ZAB000001
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5.5. Maximum Peak Output Power - Conducted -
5.5.1 Test Procedure [ FCC 15.247(b)(1), 15.31(¢), I C 6.2.2(0)(a3) ]

The peak power is measured with a spectrum analyzer connected to the antenna terminal, while EUT is operating
in transmission mode at the appropriate center frequency.

The spectrum andyzer is set to:
- RBW=3MHz, VBW=3MHz, Span=10MHz, Sweep=300ms
The EUT was set to operate with following conditions.

- No hopping [ch 1 (low), ch 40 (mid) and ch 79 (high)]
The test mode of EUT isasfollows.

- Test modein AC120V operation.
- Test modein AC102V operation.(85%)
- Test mode in AC138V operation.(115%)

5.5.2 Test I nstruments and Measurement Setup

- Test mode in Battery operation. (Full charge)

Equipment Company M odel Number Serial Number
Spectrum Analyzer Agilent Technologies E7405A U$41160344
Coax cable: Length: Loss:
- Spectrum Analyzer <=> EUT NIA 5cm 0.16dB NIA
Spectrum
EUT Coax cable Analyzer
5.5.3 Limit of Maximum Peak Output Power
watt or less.
5.5.4 Measurement Result
[Test modein AC120V operation.]
Center ] Antenna Peak I
channel | Frequency Fﬁljcé(])r R[ﬁaBdr'r:]g Gain of EUT [Iagﬁ] Output Power ;_n;r\rll\llﬁ PASS/FAIL
[MHZ] [dBi] [mW]
1 2402.0 0.16 -1.0 -3.8 -4.6 0.347 1000 PASS
40 2441.0 0.16 -1.5 -3.8 -5.1 0.309 1000 PASS
79 2480.0 0.16 -19 -3.8 -55 0.282 1000 PASS
[Test modein AC102V operation. (85%)]
Center ] Antenna Peak A
channel | Frequency Fﬁljcé(])r R[ﬁaBdr'r:]g Gain of EUT [Iagﬁ] Output Power ;_n;r\rll\llﬁ PASS/FAIL
[MHZ] [dBi] [mW]
1 2402.0 0.16 -1.0 -3.8 -4.6 0.347 1000 PASS
40 2441.0 0.16 -1.5 -3.8 -5.1 0.309 1000 PASS
79 2480.0 0.16 -19 -3.8 -55 0.282 1000 PASS
ZACTA Technology Corp. FCC ID:C4ZAB000001
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[Test mode in AC138V operation. (115%)
Center ! A Antenna Peak i
chinnal | Frequency F{’;ﬁ'}r R[f;;f;]]g Gain of EUT [Irﬁ;;ll Output Power [I“T‘;t] PASS /FAIL
[MHz]| |dBi] [mW] "
1 | 24020 0.16 -1.2 -3.8 -4.8 0.331 = 1000 PASS
40 24410 0.16 -1.6 -3.8 -5.2 0302 = 1000 PASS
79 2480.0 0.16 -1.9 -3.8 -5.5 0.282 = 1000 PASS
| Test mode in Battery operation, (Full charge)|
Center . Antenna ) Peak § 4
channel | Frequency F[a ‘;:[t;;r R{SEE:]"]g Gain of EUT II&';;I] Output Power |l:111 T‘l’tl PASS /FAIL
[MHz| [dBi] [mW]
1 2402.0 0.16 -1.0 -3.8 -1.6 0.347 =1000 PASS
40 2441.0 0.16 -1.5 -3.8 -5.1 0.309 =1000 PASS
79 2480.0 0.16 -1.8 -3.8 -54 0.288 =1000 PASS
Calculation :
Reading (dBm) + Factor (dB) + Antenna Gain of EUT (dBi) = Level (dBm)
10logP = Level (dBm)
P= lO\'\l:quum Peak Ourput Power (dBm) / 10) [m\\}
5.3.5 Trace Data
As for the chart of the observed RF profiles, refer to Appendix E.
Test Personnel: Date . February 22, 2005
<) = i «
Tester Signature: Lﬁj/r ' A Tomperpire. = 206 [:(“]
A [ e Humidity i 221 [%]
Tester Name: Takuya Osato ’ Test place . Site |
ZACTA Technology Corp. FCC ID:C4ZAB000001
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5.6. Maximum Peak Output Power - Radiated -
5.6.1 Test Procedure [ FCC 15.247(b)(1), 15.31(¢), I C 6.2.2(0)(a3) ]

The peak power is measured with a spectrum analyzer connected to the antenna terminal, while EUT is operating
in transmission mode at the appropriate center frequency.
The spectrum andyzer is set to:
- RBW=3MHz, VBW=3MHz, Span=10MHz, Sweep=auto
The EUT was set to operate with following conditions.
- No hopping [ch 1 (low), ch 40 (mid) and ch 79 (high)]
Thetest mode of EUT isasfollows.
- Test modein AC120V operation.
- Test modein AC102V operation.(85%)
- Test mode in AC138V operation.(115%)
- Test mode in Battery operation. (Full charge)

5.6.2 Test I nstruments and Measurement Setup

Equipment Company Model Number Serial Number
Spectrum Analyzer ADVANTEST R3271A 65050042
Preamplifier Agilent Technologies HP8449B 3008A 01008
gﬁlu dbéiﬁitggﬁg EMCO 3115 9408-4327
piowaiecti ame | eS| oo

Microwave Cable

Distance Im
<. _____________________ _> 1 mrum
EUT —— Preamplifier Andyzer
Microwave Cable
Double Ridged
Guide Antenna
5.6.3 Limit of Maximum Peak Output Power
watt or less.
ZACTA Technology Corp. FCC ID:C4ZAB000001
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5.6.4 Measurement Result

| Test mode in AC120V operation.]

Center . Peak -
: Pol. Reading | Factor | Level Limit
Channel | Frequency , Output Power A PASS /FAIL
MHz] [H/V] | [dBm] | [dB] | [dBm] (mW] [mW]
1 2402.0 H -3.8 -0.3 -6.1 0.245 =1000 PASS
40 24410 H -54 -0.3 2 0.269 = 1000 PASS
79 2480.0 H -5.2 -0.3 -5.5 0.282 =1000 PASS
[Test mode in AC102V operation. (85%)]
Center 3 Peak
Pol. Reading | Factor | Level Limit
Channel | Frequency P Output Power : PASS /FAIL
MHz | WV | [dBm] | [dB] | [dBm] [mW] [mW]
1 | 24020 H -6.0 -0.3 -6.3 0.234 =1000 PASS
40 2441.0 H -5.6 -0.3 -39 0.257 =1000 PASS
| ™ 24800 H 53 | 03 | -56 0.275 <1000 PASS
| Test mode in AC138V operation. (115%)]
Center : Peak =
Pol. | Reading | Factor | Level Limit
Channel | Frequency 3 Output Power 5 PASS /FAIL
[MHz] [H/V] [dBm] [dB] | [dBm] (mW] [mW]
1 2402.0 H -6.2 -0.3 -6.3 0.224 =1000 PASS
40 24410 H -5.7 -0.3 -6.0 0.251 =1000 PASS
79 2480.0 H 52 | -03 5.3 0.282 =1000 PASS
| Test mode in Battery operation. (Full charge)|
Center 4 Peak 5 i
Pol. | Reading | Factor | Level Limit
Channel | Frequency Output Power PASS /FAIL
[MHz] [H/V] [dBm] [dB] | [dBm] (mW) [mW]
] 2402.0 H -3 -0.3 -34 0.457 =1000 PASS
40 2441.0 H -3.0 -0.3 -33 0.468 =1000 PASS
79 | 24800 H 340 | -03 -37 0.427 =1000 PASS
Calculation :
Peak output power : P = (E x dy/30G
P : The power, in Watts
E : The measured peak field strength, in Volts/meter
D : The distance at which the measurement was made, in meters
G : The numeric gain of the radiating element
Test Personnel: Date : February 22, 2005
. Temperature : 256 [C]
Tester Signature: /. j / Py
& /g/f,l{} v 70 \ Humidity 2 176 [%]
Tester Name: Hiroaki Suzuki / Test place : Site2
ZACTA Technology Corp. FCC ID:C4ZAB000001
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5.7. Band Edge Compliance of RF Conducted Emissions

5.7.1 Test Procedure [ FCC 15.247 (c), 1C6.2.2 (0)(el) ]
The Band Edge is measured with a spectrum anayzer connected to the antennaterminal, while EUT is operating
in transmission mode at the appropriate center frequency.
The spectrum analyzer isset to
- RBW=100KHz, VBW=100KHz, Span=Arbitrary setting, Sweep=Auto
The EUT was set to operate with following conditions.
- Hopping [ch 1 (low) and ch 79 (high)]
- No hopping [ch 1 (low) and ch 79 (high)]
Thetest mode of EUT isasfollows.
- Test mode

5.7.2 Test Instruments and Measurement Setup

Equipment Company Model Number Serial Number
Spectrum Analyzer Agilent Technology E7405A U$A1160344
Coax cable: Length: Loss:

- Spectrum Analyzer <=> EUT NIA 5cm 0.16dB N/A
Spectrum
EUT Coax cable Analyzer

5.7.3 Limit of Band-edge Compliance of RF Conducted Emissions
The emission in any 100KHz of outband shall be at least 20dB below the highest inband spectral density.

ZACTA Technology Corp.
FCC Certification Rev.3.1
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[Hopping]
| The highest
Frequency inband spectral Band-edge | Band-edge | Difference Limit
Channel density of 100kHz | Frequency Level Level -
(MEz] bandwidth. [MHz] [dBm] [dBm] [4Bm] PASHEALL
[dBm]
At least 20dB below ;
% 2 228,92 g
1 2402.0 1.30 2400.99 28.92 27.62 from peak of RE, PASS
At least 20dB below
7 p) 22 2 2332 3 :
79 2480.0 I 2.10 2480.98 33.27 31.17 from peak of RF. PASS
[No hopping|
The highest
Frequency inband spectral Band-edge | Band-edge | Difference Limit
Channel iy * | density of 100kHz | Frequency Level Level
(Ml bandwidth. [MHz] [dBm] [dBm] fw] FASSEAIL
[dBm]
At least 20dB below
2 21 2 2
1 2402.0 1.40 2401.01 28.76 27.36 from peak OF RE, PASS
At least 20dB below
. 24 -32 3 :
79 2480.0 1_.9_0 2481.03 32.80 30.90 fonpeak of RE, PASS

5.7.5 Trace Data
As for the chart of the observed RF profiles, refer to Appendix F.

Test Personnel: g - Date

. . > / \ Temperature
Tester Signature: /7,’ Va7 Humidity
Tester Name: Takuya Osato Test place

ZACTA Technology Corp.
FCC Certification Rev.3.1
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206 [C]
221 [%]
Site 1
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5.8. Spurious Emissions - Conducted -

5.8.1 Test Procedure [ FCC 15.247(c), IC 6.2.2(0)(el) ]

The spurious emissions (Conducted) is measured with a spectrum analyzer connected to the antenna terminal,
while EUT is operating in transmission mode at the appropriate center frequency.
The spectrum analyzer is set to:
- RBW=100kHz, VBW=100kHz, Span=Arbitrary setting, Sweep=300ms
The EUT was set to operate with following conditions.
- Hopping
- No hopping [ch 1 (low), ch 40 (mid) and ch 79 (high)]
The test mode of EUT is as follows.
- Test mode

5.8.2 Test Instruments and Measurement Setup

Equipment Company Modecl Number Serial Number
Spectrum Analyzer Agilent Technologies E7405A US41160344
Coax cable: Length: Loss:
- Spectrum Analyzer <=> EUT N/A 5cm 0.16dB NA
Spectrum
EUT Coax cable Analyzer

5.8.3 Limit of Spurious Emissions - Conducted -
The emission in any 100KHz of outband shall be at least 20dB below the highest inband spectral density.

5.8.4 Measurement Results of Spurious Emissions - Conducted -

[Hopping]
Frequency Limit . -
Channel [MHz) [dBm] Results Chart PASS/FAIL
1 2402.0-2480.0 | Atleast 20dB below from peak of RF. Appendix G PASS
[No hopping]

\ Frequency Limit e Y.
Channel [MHz) {dBm] Results Chart PASS /FAIL
| 2402.0 At least 20dB below from peak of RF. Appendix G PASS

40 24410 At least 20dB below from peak of RF. Appendix G PASS
79 2480.0 At least 20dB below from peak of RF. Appendix G PASS
5.8.5 Trace Data
As for the chart of the observed RF profiles, refer to Appendix G.
Test Personnel: Date :  February 22, 2005
. - Temperature : 206 [C]
: s Q ; .
Tester Signature: 3 ( Lt Humidity Co220 [%)
Tester Name: Takuya Osato Test place . Site 1
ZACTA Technology Corp. FCC ID:C4ZAB000001
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5.9. SpuriousEmissions - Radiated- (9kHz—-25GH2)
5.9.1 Test Procedure [ FCC 15.205/209/247(c), 1C 6.2.1/6.2.2(0)(€1)/6.3 ]

Radiated emission measurements are performed a 3m distance with the broadband antenna (Loop antenna,
Biconical antenna, log-periodic antenna and double-ridged guide antenna). The antenna is positioned both the
horizontal and vertical planes of polarization and height is varied 1 to 4 meters and stopped at height producing
the maximum emission. As for the Loop antenna, it is positioned with its plane vertical, and the center of the
Loop is 1.0meter above the ground plane. Frequency Range: 9kHz —1GHz is scanned and investigated with the
test receiver, and above 1GHz, with the spectrum analyzer. The detector function of the test receiver is set to
CISPR Quasi-peak mode and the bandwidth is set to 120kHz. Peak and average detectors are used for
measurements above 1GHz.  The bandwidth of the spectrum analyzer is set to IMHz.

The EUT and support equipment are placed on a 1 meter x 1.5meter surface, 0.8meter height Styrofoam table.
The turntable is rotated by 360 degrees and stopped at azimuth of producing the maximum emission.
Interconnecting cables, which hanging closer than 40cm to the horizontal metal ground plane are bundled its
excess in center.  The highest fundamental frequency generated in the EUT is 2402-2480MHz, therefore the
frequency was investigated up to 25GHz, as specified in CFR section 15.33, and at least six highest emissions
arereported. The test results represent the worst-case emission for each emission with manipulating the EUT,
support equipment, interconnecting cables and varying the mode of operation.

Sufficient time for the EUT, support equipment, and test equipment are allowed in order for them to warm up to
their normal operating condition.

5.9.2 Test Instruments and Measurement Setup

Spurious Emissions Test | nstrumentation
[Testing below 30MHZ]

Equipment Company Model Number Serial Number
Spectrum Analyzer . .
(100HZ-1.5GH?2) Agilent Technologies 8568B 2732A03847
Test Receiver
(9kHz-30MH2) ROHDE& SCHWARZ ESHSI10 842884/009
Loop Antenna ROHDE& SCHWARZ HFH2-Z22 892246/010
. . 8D-2W/15m YTCRFC#2C
Coaxid cable Fuikura 8D-2W/Im | YTCRFCH2C-004
Coaxid Switch Anritsu MP59B 6100097264
ZACTA Technology Corp. FCC ID:C4ZAB000001
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[Testing SOMHZz-1GHZ]

Equipment Company M odel Number Serial Number
Spectrum Anayzer . ,

(100HZ-1.5GH2) Adgilent Technologies 8568B 2732A03847
Preamplifier .

(100kHz-1.2GHz) Anritsu MHG648A M96157
Test Receiver

(25MHz-1.5GH2) ROHDE& SCHWARZ ESVSI10 832655/0012
Biconical Antenna Schwarzbeck VHA9103/BBA9106 1563
Log Periodic Antenna Schwarzbeck UHALP9108A 0438

8D-SFA/15m Y TCRFC#2R-001

. . 8D-SFA/15m Y TCRFC#2R-002

Coaxial cable Fujikura 8D-2W/8m YTCRFCH#2R-003
8D-2W/1m Y TCRFC#2R-004
Coaxia Switch Anritsu MP59B 6100097273
[Testing above 1GHZ]

Equipment Company Model Number Serial Number
Spectrum Analyzer ADVANTEST R3271A 65050042
Preamplifier Agilent Technologies HP3449B 3008A01008
Double Ridged EMCO 3115 9408-4327
Guide Antenna
HORN Antenna Schwarzbeck BBHA9170 BBHA9170189

. SUCOFLEX 104/15m 108014/4
Microwave cable Suhner SUCOFLEX 104/m | 108015/

ZACTA Technology Corp.
FCC Certification Rev.3.1
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Test confiquration for Spurious emissions
Loop : 8D-2W
Antenna : Test receiver
\ or
5 ............................................... Spa:trum
Analyzer
Biconical :
Antenna :
o : Coaxial Switch
} } \ \ ‘ 8D2W 8D-SFA Preamplifier | —J—0-2W Test receiver
Log-Periodic | ‘ ‘ : or
Antenna : 5
Below 1GHz E ............................................ SpeCtl‘um
. Analyzer
Above 1GHz :
Double Ridged E Microwave Cable Preamplifier
Guide Antenna . Microwave Cable
or .

HORN Antenna IBJ

5.9.3 Limit of Spurious Emission Measurement

Frequency Field Srength
[MHZ] [u Vim] [dBu V/m]
0.009-0.490 2400/ F[kHZz] 20logE [u V/m]
0.490—1.705 24000/ F [kHZ] 20logE [p V/m]
1.705-30 30 295
30-88 100 40.0
88-216 150 435
216 —-960 200 46.0
Above 960 500 54.0

NOTE:

1. Thelower limit shall apply at the transition frequencies.

2. Emission level [dBu V/m] =20 log Emission [y V/m]

3. Asshown in 15.35(b), for frequencies above 1000MHz, the field strength limits are based on average detector, however, the
peak field strength of any emission shall not exceed the maximum permitted average limits, specified above by more than
20dB under any condition of modulation.

ZACTA Technology Corp.
FCC Certification Rev.3.1
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5.9.4 Sample of field strength calculation

Spurious Emission

| dBuy V/m =20logi (4 V/m) \

Limit @147.6MHz = 150p V/m =43.5dBuy V/m

Reading = 42.8dBp V
Ant. Factor + Cable Loss- Amp. Gain=14.2 + 3.0 - 30.0 =-12.80B
Total =42.8 - 12.8=30.0dBy V/m

Margin =43.5 - 30.0 = 13.5dB

5.9.5 Measurement Results

The minimum marginsto the limits are as follows:
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Antenna Table g
Channel AT ) R Height Degree Margin Detecter

[MHZ] [HNV] [dB]

[m] [deg ]
1 7206.00 1.0 280 145 Average
40 7323.00 1.0 280 135 Average
79 7440.00 1.0 270 169 Average
Note:

1.Emission Level (Margin) = Limit — [Reading + Factor (Antenna+ Cable - Amp)]

2.The 6 highest emissionsrelative to the limits are reported.

3.The EUT was found to comply to the limits of FCC Part15 Subpart C and RSS-210 with amargin of 13.5dB.

4. No emissions were detected in frequency range 9KHz to 30MHz at the 3 meters distance.

5.9.6 Data

Asfor the chart of the observed RF profiles, refer to Appendix H.
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5.10. Redtricted Band of Operation
5.10.1 Test Procedure [ FCC 15.205, 15.209, 15.247(c), 1C 6.2.1/6.3 ]

The peak power is measured with a spectrum analyzer connected to the antenna terminal, while EUT is operating
in transmission mode at the appropriate center frequency.
The spectrum andyzer is set to:
- RBW=1MHz, VBW=1MHz, Span=Arbitrary setting, Sweep=auto
The EUT was set to operate with following conditions.
- Hopping
Thetest mode of EUT isasfollows.
- Test mode

5.10.2 Test I nstruments and Measurement Setup

Equipment Company Mode Number Serial Number
Spectrum Analyzer ADVANTEST R3271A 65050042
Preamplifier Agilent Technologies HP8449B 3008A01008
ga“ db;iﬁitggﬁg EMCO 3115 9408-4327
ol ame | Doaome | o

Microwave Cable

Distance 3m

€ mmm s > Pr lifi Spectrum
EUT _— eamplifier Analyzer

Double Ridged MicrowaveCable
Guide Antenna

5.10.3 Limit of Restricted Band of Operation
Emission at the boundary of the restricted band provided by 15.205 shall be lower than 15.209 limit.

ZACTA Technology Corp. FCC ID:C4ZAB000001
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5.10.4 Measurement Result
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Frequency | Pol. I:lliii({:ﬁﬁl Factor E?(iis'}sii::\'wl’flr:lc]‘ﬂ ld;iquiftml r‘rl[i'lklﬂ;g]i“ PASS /FAIL
[MHz] [H/V] [dB] ;
Peak Ave. Peak Ave. Peak Ave. Peak Ave.
2390.0 H 49.0 252 -0.7 483 245 74.0 54.0 25.7 29.5 PASS
2390.0 Vv 49.6 24.8 -0.7 48.9 24.1 74.0 54.0 25.1 29.9 PASS
24835 H 56.7 255 -0.3 56.4 252 74.0 54.0 17.6 28.8 PASS
24835 v 54.7 25.0 -0.3 544 247 74.0 54.0 19.6 29.3 PASS

5.10.5 Trace Data
As for the chart of the observed RF profiles, refer to Appendix 1.

Test Personnel:

Tester Signature:

Tester Name:

ZACTA Technology Corp
FCC Certification Rev.3.1

Ao

Hiroaki Suzuki

éwm

Date
Temperature

Humidity
Test place

February 22, 2005

20.9
19.0
Site 2

[C]
(%]

FCC ID:C4ZAB000001
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5.11. Transmitter Power Spectral Density
5.11.1. Test Procedure [ FCC 15.247(d)/247(f), IC 6.2.2(0)(b) |

The peak power density is measured with a spectrum analyzer connected to the antenna terminal, while EUT is
operating in transmission mode at the appropriate center frequency.
The spectrum analyzer is set to:

RBW=3KHz, VBW=10KHz, Span=300kHz, Sweep = 100 sec.

5.11.2 Test Instruments and Measurement Setup

Equipment Company Model Number Serial Number
Spectrum Analyzer Agilent Technology E7405A US41160344
s . Length: Loss:
Lc‘ma_\ cable: ‘ N/A cng 05§ N/A
- Spectrum Analyzer <=> EUT Sem 0.16dB
o Spectrum
Rl Coax cable Analyzer
5.11.3 Limit of Transmitter Power Spectral Density
The peak power spectral density shall not be greater then 8dBm in any 3kHz band.
5.11.4 Measurement Results
Test Mode | Ch No Frequeney Reading (Ci;f;?;ss} Level Limit | Margin
Z d | MHz] [dBm] [dB] [dBm] [dBm] [dB]
Inquiry 40 2441.0 -3.96 0.16 -38 8.0 | 11.8
Note:

I Transmitter Power Spectral Density Level (Margin) = Limit — [Reading + Factor (Cable)]

5.11.5 Trace Data

As for the chart of the observed RF profiles, refer to Appendix J.

Test Personnel: Date February 23, 2005

. i ol Temperature 245 [(C]
Tester Signature: “ / T T Humidity 295 [%]
Tester Name: Takuya Osato Test place Site |

ZACTA Technology Corp.
FCC Certification Rev.3.1
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5.12. Conducted emission measurements

5.12.1 Test Procedure [ FCC 15.207,1C6.6]

FCC

The conducted emission measurements are performed with the test receiver. The detector function of the test receiver is
st to CISPR quasi-peak mode and average mode with 9 kHz of bandwidth. The frequency range from 150kHz to 30
MHz is scanned, and at least six highest emissions are reported. The test results represent the worst-case emission for
each emission with manipulating the EUT, support equipment, interconnecting cables and varying the mode of
operation.

EUT and support equipment are on a1 meter x 2.3 meter surface, 0.8 meter height wooden table. EUT is placed 40 cm
away from the vertical metal ground plane of 2.4 meter x 2.7 meter in size.

50Q /50u H Line Impedance Stabilization Network (LI1SN) are 80cm away from the EUT and placed on the conducting
ground plane. LISN for peripherd isterminated in 50Q .

Sufficient time for the EUT, support equipment and test equipment are alowed in order for them to warm up to their
normal operating condition.

The conducted emission measurements are performed with the test receiver. The detector function of the test receiver is
st to CISPR quasi-peak mode and the bandwidth is set to 9kHz. The frequency range from 450kHz to 30 MHz is
scanned, and at least six highest emissions are reported. The test results represent the worst-case emission for each
emission with manipulating the EUT, support equipment, interconnecting cables and varying the mode of operation.
EUT and support equipment are on a 1 meter x 2.3 meter surface, 0.8 meter height wooden table. EUT is placed 40
cm away from the vertical metal ground plane of 2.4 meter x 2.7 meter in size.

50Q /50u H Line Impedance Stabilization Network (L1SN) are 80cm away from the EUT and placed on the conducting
ground plane. LISN for peripherd isterminated in 50Q .

Sufficient time for the EUT, support equipment and test equipment are alowed in order for them to warm up to their
normal operating condition.

Test configuration for Conducted emission

Open areatedt site :  Measurement room_
Vertical metal GP : s Spectrum
: or | anayzer
LISN T 8D2w — B W | Teyrecaver
. Coaxial switch
5.12.2 Test equipment for Conducted emission

Equipment Company Model Number Serial Number

Spectrum anayzer Agilent Technologies | 8568B 2732A03847

Test receiver ROHDE& SCHWARZ | ESHSI0 842884/009

Line impedance stabilization | Kyoritsu Electrical

network for peripheral Works, Ltd. KNW-242C 887519

Line impedance stabilization | Kyoritsu Electrica

network for EUT Works, Ltd. KNW-407 8-693-20

50Q terminator Agilent Technologies | 11593A N/A

: 8D-2W/15 YTCRFC#2C
Coaxial cable FUIKURA 8D-2W/1m Y TCRFC#2C-004
Coaxia switch ANRITSU MP59B 6100097264
ZACTA Technology Corp. FCC ID:C4ZAB000001
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5.12.3 Limit of Conducted Emission Measurement

Conducted emission [Sample calculation] |

FCC
Frequency Limit [dBuV]
[MHZ] Quasi-peak Average
0.15- 0.50 66 - 56 56 - 46
050-5 56 46
5-30 60 50
IC
Freguency Limit [uV]
[MHZ] Quasi-peak
0.450 - 30 250
NOTE:

The limits of FCC Part 15 section 15.207 that became effective on September 9, 2002, adopted under FCC 02-157
(ET Docket 98-80), were applied to conducted emission measurements.
Asfor Industry Canada requirements, the limits of RSS-210 paragraph 6.6(a) were applied.

5.12.4 Sample of field strength calculation

dBpV =20l0gy (UV) |

FCC

IC

Limit @ 6.770MHz: 60.0dBuV Quas peak
50.00By V Average
Quasi pesk  Reading =51.2dBu V
Cableloss+ AMN factor = 0.3dB
Total =51.2+0.3=51.5dBy V

Margin = 60.0 —51.5 = 8.5dB

Reading = 45.0dBp V
Cableloss+ AMN factor = 0.3dB
Total = 45.0 + 0.3 =45.3dBuvV

Average

Limit @3.332MHz: = 250p V = 48.0dBy V

Reading = 41.6dBp V
Cableloss+ LISN factor =0.2+ 0.5=0.7dB
Total =41.6 + 0.7 =42.3dBu V

Margin=48.0- 42.3=5.7dB

Margin =50.0—45.3 = 4.7dB

5.12.5 Measurement Results

The minimum marginsto the limits are as follows:

Frequency Margin
FCC/IC [MHZ] Phase [dB] Detector
8.087 L1
FCC 7826 137 Average
L2
IC 8.281 L1 45 Quasi-peak

Note:
1.Emission Level (Margin) = Limit —[Reading + Factor]

2.The 6 highest emissions relative to the limits are reported.

3.The EUT was found to comply to thelimit of FCC Part15 Subpart C with amargin of 13.7dB.
4.The EUT wasfound to comply to the limit of RSS-210 with amargin of 4.5dB.

5.12.6 Data

Asfor the chart of the observed RF profiles, refer to Appendix K.

ZACTA Technology Corp.
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6. Uncertainty of measurement

Expanded uncertainties stated were calculated with a coverage Factor k=2.

Please note that these results are not taken into account when determining compliance or non-compliance with test

result.
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Test item M easurement uncertainty
Conducted emission at mains port (150kHz - 30MHz) +2.6dB
Radiated emission (30MHz - 1000MHz) +4.1dB
Radiated emission (1000MHz - 26GHz) +3.6dB

7. Laboratory description

1. Location: ZACTA Technology Corporation Yonezawa Testing Center
4149-7 Hachimanpara 5-chome Yonezawarshi Yamagata 992-1128 Japan
Phone: +81-238-28-2880

2. Facility type:

Site name: Site 1, Site 2 and Site 3

Site type: Whether protected site

*3m/10m Radiated emission & Conducted emission testing can be performed on each site
3m anechoic chamber
Shielded room

3. Facility filing information:
1) NVLAP accreditation: NVLAP Lab. code: 200306-0

Fax: +81-238-28-2888

- Total 3 Sites.

2) Industry Canada Oats sitefiling: Pursuant to RSS 212, Issue 1(Provisional)

; Siteson file: Filing date
Stename Oats 3m/10m (Terms of validity: 3years)
Site 1 4224-1 January 11, 2005
Site 2 4224-2 January 11, 2005
Site 3 4224-3 January 11, 2005

3) VCCI stefiling:

Pursuant to V-5/2003.04 V CCI regulations for registration of measurement facilities

Sitename

Radiated emission

Conducted emission

Duration of registration

registration No. registration No.
Stel R-136 C-132 September 30, 2006
Site2 R-137 C-133 September 30, 2006
Site3 R-138 C-134 September 30, 2006

4) ETL SEMKO authorization:
Authorized as an EMC test [aboratory.

5) TUV Rheinland authorization:
Authorized as an EMC test |aboratory.

ZACTA Technology Corp.
FCC Certification Rev.3.1
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Appendix A
Appendix A
20dB Bandwidth / Occupied Bandwidth
Trace Data
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Appendix B
Appendix B
Carrier Frequency Separation
Trace Data
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Carrier Frequency Separation
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Appendix C
Appendix C
Number of Hopping Frequencies
Trace Data
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Appendix D
Appendix D
Time of Occupancy (Dwell Time)
Trace Data
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Appendix E

Appendix E

Maximum Peak Output Power - Conducted -
Trace Data
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- Test modein AC138V operation (115%) -
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#hkak RADIATED EMISSION e
Sheet number : |

Standard : FCC Part 15 Subpart C

Class :N/A

Distance  [m] -3

Date of test :2005/2/22

Test site i7

Temperature [ ° C] :20.9

Humidity [%] 2 19.0

Operator : T.Osato

Signature : /{’: KSFQU/[-

Company name : Seiko Instruments Inc.

EUT : Thermal Printer

Model number : MPU-L465

Serial  number i NFA

Test  mode : Test mode

Comment ;

Antenna Table Reading Factor  Emission  Limit  Margin
Pol. Height Radian Frequency  Level Level Comment

HOR/VER [m]  [Deg] [MHz]  [dBuV]  [dB/m] [dBuV/m] [dBuV/m] [dB]

Test mode(No hopping Channel 1)
VER 1.0 0 4803.69 25.6 3.4 34.0 54.0 20.0 AVERAGE
VER 1.0 0 4803.69 36.6 8.4 45.0 74.0 20.0 PEAK
HOR 1.0 5 4804.00 29.8 34 38.2 54.0 15.8 AVERAGE
HOR 1.0 5 4804.00 42.8 8.4 51.2 74.0 228 PEAK
HOR 1.0 280 7206.00 25.7 13.8 39.5 54.0 14.5 AVERAGE
HOR 1.0 280 7206.00 35.6 13.8 49.4 74.0 24.6 PEAK
VER 1.0 0 7206.00 251 13.8 38.9 54.0 151 AVERAGE
VER 1.0 0 7206.00 36.2 13.8 50.0 74.0 24.0 PEAK

Test mode(No hopping Channel 40)

VER 1.0 200 4882.00 26.0 8.4 34.4 54.0 19.6 AVERAGE
VER 1.0 200 4882.00 38.2 8.4 46.6 74.0 274 PEAK
HOR 1.0 0 4882.00 29.0 8.4 374 54.0 16.6 AVERAGE
HOR 1.0 0 4882.00 40.6 3.4 49.0 74.0 25.0 PEAK
HOR 1.0 280 7323.00 26.5 14.0 40.5 54.0 13.5 * AVERAGE
HOR 1.0 280 7323.00 355 14.0 49.5 74.0 245 PEAK
VER 1.0 30 7323.00 26.3 14.0 40.3 54.0 13.7 AVERAGE
VER 1.0 30 7323.00 36.6 14.0 50.6 74.0 234 PEAK
Test mode(No hopping Channel 79)
VER 1.0 180 4960.00 243 3.5 32.8 54.0 21.2 AVERAGE
VER 1.1 180 4960.00 40.6 8.5 49.1 74.0 249 PEAK
HOR 1.0 300 4960.00 23.9 8.5 324 54.0 21.6 AVERAGE
HOR 1.0 300 4960.00 395 8.5 48.0 74.0 26.0 PEAK
HOR 1.0 270 7440.00 229 14.2 37.1 54.0 16.9 AVERAGE
HOR 1.0 270 7440.00 36.5 14.2 50.7 74.0 233 PEAK
VER 1.0 60 7440.00 224 14.2 36.6 54.0 17.4 AVERAGE
VER 1.0 60 7440.00 36.8 14.2 51.0 74.0 23.0 PEAK
*-The worst emission. Factor: Antenna Factor + Cable Loss - Amp Gain Ver.2.75 FI7012
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Transmitter Power Spectral Density
Trace data
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CONDUCTED EMISSION at MAINS PORT
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¥ o ok

Sheet number : 1

Standard : FCC Part 15 Subpart C 90 Emission Level [dByV]
Class T N/A p— |LiOF — Liav
Terminal : Mains = PLL2QP & L2 av
Date of test :2005/2/21 70
Test site A ] oF
Temperature [ ° C] :20.9
Humidity [%]  :19.0 so| 1 AV
Operator : H.Suzuki - 2 '
Signature /%V} A’@?/ /%\ 3{:* o d!r ;
Company name  : Seiko Instruments {hc. i I 1
EUT : Thermal Printer 2!
Model number : MPU-L465 10
Serial number : N/A
TCSt mOde : Tes{ mode OES{Fk 500k M 5M 10M 30M
Comment : Frequency [Hz]
Frequency Reading Factor Emission level Limit Margin
Phase QP AV QP AV QP AV QP AV Comment
[MHz]  [dBuV] [dBpV] [dB] [dBuV] [dBuV] [dBuV] [dBuV] [dB]  [dB]

] 0.160 429 27.0 1.3 442 283 655 555 213 272

L1 5.439 403  32.0 0.5 40.8 325 600 50.0 192 175

L1 7.827 41.0 356 0.5 41.5 361 60.0 50.0 18.5 13.9

L1 8.037 40.1 35.7 0.6 40.7 363 60.0 50.0 19.3 13.7 =

L1 28.071 37.1 32.6 1.5 386 341 600 500 214 15.9

L1 28.177 376 335 1.5 39.1 350 600 500 209 15.0

L2 0.160 40.1 26.2 1.3 414 275 655 555 24. 28.0

L2 5.439 41.0 325 0.5 41.5 33.0 60.0 50.0 18.5 17.0

L2 7.826 412 358 0.5 417 363 600 350.0 18.3 13.7 *

L2 8.037 405 355 0.6 41.1 361 600 50.0 189 139

L2 28.070 364 324 1.5 37.9 339 600 50.0 22.1 16.1

L2 28.179 373 328 1.5 38.8 343 60.0 500 21.2 157

*-The worst emission. ractor: LISN Factor + Cable Loss
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kxkkk  CONDUCTED EMISSION at MAINS PORT  ®¥#k*
Sheet number : 2
Standard : RSS-210 % Enusion el (dBaV]
Class S N/A o [Liop
Terminal : Mains = e
Date of test :2005/2/21 70
Test  site £:2
Temperature [ ° C] :20.9 i
Humidity [%] 2 19.0 50
Operator * H.Suzuki 0 0 a0 ?_
Signature M % o}éﬁ\ N § ;’
Company name  : Seiko Instrument#Inc. ' '
EUT : Thermal Printer =
Model number  : MPU-L465 10
Serial number :N/A
Test mode : Test mode g 7 Vi Vo 7o
Comment : Fraquency [Hz]
Frequency Reading Factor Emission level Limit Margin
Phase QP QP QP QP Comment
[MHz] [dBuV] [dB] [dBuV] [dBuV] [dB]

L1 5.439 40.3 0.5 40.8 48.0 7.2

L1 7.827 41.0 0.5 415 48.0 6.5

L1 8.028 39.7 0.6 40.3 48.0 7.7

L1 8.281 429 0.6 435 48.0 4.5 *

L1 28.071 37.1 1.5 38.6 48.0 9.4

L1 28.177 37.6 1.5 39.1 48.0 8.9

L2 5.439 41.0 0.5 41.5 48.0 6.5

L2 7.827 35.8 0.5 36.3 48.0 11.7

L2 8.028 34.1 0.6 347 48.0 133

L2 8.281 355 0.6 36.1 48.0 11.9

L2 28.071 324 1.5 33.9 48.0 14.1

L2 28.177 328 1.5 343 48.0 13.7

*:The worst emission.
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