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VG7050EAN EPSON
1. #@;=E

Programmable Voltage Controlled Oscillator: VG7050EAN [&, VCXO #HEL1=. B YvADEERE R
# VCXO {2 TT . VGT050EAN [F VCXO, PLL, EB)H 1/\w 77 (LVPECL) [Z&kYU#RiEhZET . I°C
AV F—71—2R%L T, 50 MHz A\5 800 MHz DEEET. # 2 ppb D AERETH N EIRBERE TEE
ER

VCXO &l EARRKICEBLELT- 100 MHz UL EDHOvH%E ., 7549237 )L-N PLL AMERRLE T,
VCXO D Kv IE. PC A2 8—DJx—RENLTTOYSIUH TEET,

PLL EBIFIES vBD TS 3F)L-N PLL EffiZALTWET , L—TIT0ILAE%F IC IZHE T H1=6. JL—
T4 ARADNMF T DERIIVLEHYFEE A,

H A E R E B 50 MHz ~ 800 MHz

o RIRERTENFEEE $92 ppb A—F—
o KvaZEHsE
o HARKRIROKZIREIFZELV- VCXO I2&5. BEDvA-SEBEOIOVIR
o EfIR/AX-{EP VA PLL
o 1IEAOT)EIrRAERHBETEETEBERATICRE
o TIGHMRFICTREEET)uk
e OE #&i4%
o JEH KA. HI-Z F£IXEFE (OUT = “L”, OUTN = “H")
o I°C AVB—TT—RDAL—TF7KLR
o EIRA.BELUPLLDIL—TI4IIEARAOEI- OV TUYERNE
e I°'C 4v8—71—2R
o EFLVPECLHEAH/N\VI7
e 8-pin EZIYY 5x7mm /N\vh—T
o TEIREX 25Vor33V
o ENERE -40°C~+85°C
e  Pb-free/RoHS-compliant
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VG7050EAN

EPSON

2.

m B aMER

VG7050EAN SM18xxxx C J GH P Z

Model Name

Parameter Designator

Output Standby Type
 Start-up frequency F: Low (OUT =L, OUTN = H)
« 12C slave address 7 Hi-Z
« Start-up VCXO pull range
* Internal crystal frequency Y
) . VCXO Absolute Pull Range
Please contact us for further information. P: Programmable
A
Supply Voltage OE function
C:33V H: Active high
D:25V L: Active low
A A
Frequency Tolerance Operating Temperature
J: 50 ppm H: -40 ~ +85 °C
Page - 2 ETM41J-01



VG7050EAN

EPSON

3. JavyE

Vee
[

ouT
OUTN

OE [} .
P
|_":|I_| Fractional-N PLL
ve [J—3»| vecxo PFD, CP, LPF VCo Output Divid
L 2.55 ~3.20 GHz diput Pvider
A
Feedback Divider (N)
L A
U R )
2c ser Register OE REG
scL 6 bits 24 bits 4 bits PLL Register
NINT NFRAC OoDIvV

Default Value from NVM

J

|
| NiNT | NErAC |0D|V|

é
GND

*OE NERENIHE. OFE ImFIEIWNEEIIZEY GND AT LAV ENFET,

31

VG7050EAN 7 Awv%
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VG7050EAN

EPSON

4. IFEE
41. EVEIYHT

<
(m)
7]
7
w1 e
OE| 2 5 | OUTN
GND | 3 4 | OUT
8
|
(@)
wn
(Top View)
4.2. YEFEReEA
4.1 WmFHEA
BES | m¥4 ]| Hae
1 | Ve Input - VCXO HllfEHEE A D
2 | OE Input Pull-up/ H A% (Active High)
OE imFIKAE | OUT, OUTN imFiKAE
“H” or Open RiRFERE AN
“L” Hi-Z
EJ =S
OUT = “L”, OUTN = “H”
Pull-down Hjjjﬂ'ﬂ]ﬁﬂ (Active LOW)
OE ifFIKAE | OUT, OUTN imFiKAE
“H” Hi-Z
F-1%
OUT = “L”, OUTN = “H”
“L” or Open EiRFERE A
3 | GND Power - - BiRImF
4 | OUT Output - E=B/O0vESH D
5 OUTN Output -
6 Vee Power - + TRIHF
7 | SDA™ Input/Output - I°C ¥—4 (Open drain & 71)
8 |scL? Input - 1°’C #awvs
Note: “Pull-up”, “Pull-down” (& VG7050EAN REDERZERLET .
*Note 1: Vec ~ND T IV Ty THERAENT T T IHENHYET,
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VG7050EAN EPSON
5. ESEYE
5.1. #xtRKERE
. R

I H = % B 4

R e= wH Min. Typ. Max. L
EREX Vec |GND =0V -0.3 - 4.0 \Y;
TILTYTEE Veu |SDA, SCLDTIVTYTER -0.3 - 4.0 \Y;
AREE1L Vini |GND =0V, SDA, SCL LSt D ix+ GND -0.3 - Vce + 0.3 Y,
ADEE?2 Vi |GND =0V, SDA, SCL GND -0.3 - 4.0 \Y;
REEE Tstg | ERTORE -55 - +125 °C

Note: #EXMHRAEREBATAT /N\ARZEFEAL

S8 AT INARDKABIRELGDENHYFET  F-BEEETIEIHELE

BUERHEOEGTHERATHENEELL CORREBRDERT NI ADRAEDREIZEDHEELIT. KT NAAD
BERIFTENHBYET,

E8EMIC

5.2. DC ¥t&
#51 ER-SERE
GND =0V, Ta = -40 ~ +85 °C
o $% -
158 iLs ES L v Tvp. e BfL
BREE Vee |33V #TLay 2.970 33 3.630 \Y%
25V 73y 2.375 25 2.625
BEEER" lcc | OE = Enable, Outputs terminated with 50 Q to Ve — 2.0 V
33V A7 ay - - 90 mA
25V A7 ay - - 90
TF1e—TLEER" | 4s |OE = Disable, Output standby type: Hi-Z
33V A7 ay - - 40 mA
25V A7 ay - - 40
OE = Disable, Output standby type: Fix (OUT = “L”, OUTN = “H")
33V A7 ay - - 70 mA
25V A7 ay - - 70
BERE Ta -40 - +85 °C
Note 1: Guaranteed by design, characterization, and/or simulation only and not production tested.
Page -5 ETM41J-01




VG7050EAN EPSON
#* 5.2 Logic l/O
Vec = 33V +10% or 25V + 5%, GND =0V, Ta = -40 ~ +85 °C
- g .
IHH s LS i Tvp. e, =“Fiva
TLTVITERE Veu |SDA, SCLDF LTy TE Vee X 0.7 - 3.630 v
HLRNJLAAERE 1 Vi |OE Vce x 0.7 - Vee + 0.3 \%
HULANILAAERE 2 Viiz | SDA, SCL, FILT7YTELL = Ve Vee X 0.7 - 3.630 \%
LLRILAKERE ViL |SDA, SCL, OE -0.3 - Vce x 0.3 \%
HLANILAAER 1 w1 | SDA, SCL, OE (Active High) - - 2 pA
HLARJLAHNEF 2 w2 |Vee = 3.3V +10%, OE (Active Low) - - 170 uA
Vee = 2.5V + 5%, OE (Active Low) - - 100
LLRILAAER L .1 | SDA, SCL, OE (Active Low) ) - _ LA
LLRILAKER 2 iz |Vec = 3.3V + 10%, OE (Active High) -70 - - uA
Vce = 2.5V = 5%, OE (Active High) -35 - -
LLRIHAWERE VoL SDA, at 3 mA sink current 0 - 0.4 Vv
LLANILHAER loL SDA, VoL=0.4V 3 - - mA
NET L7V T & Rur | OE (Active High) - 85 - kQ
Rpown | OE (Active Low) - 35 -
ANBE" Cn | SDA, SCL, OE - 5 - =
Note 1: Guaranteed by design, characterization, and/or simulation only and not production tested.
Page - 6 ETM41J-01




VG7050EAN EPSON

5.3. AC 4

£ 53 HAREEEE
Vec =33V + 10% or 25 V + 5%, GND = 0 V, Ta = -40 ~ +85 °C

IHH s LS - A B
Min. Typ. Max.
H A REIR S EE fo |OUT, OUTN 50 - 800 MHz
Rk BB fxtaL - - 114.144 - MHz
BiRB TN 3T FEE Mres - 2.2 - 2.8 ppb
B amE" f_tol | FIRFEERE. BREEER
. RREIERE, T—O0 -50 - +50 10°
(+25°C FTL10H)ZEL,
HAZELEETIZERETES - From Center Frequency after s
Ak e setting NEW_FREQ bit -500 - +500 10
NEW_FREQEwr® 1 &£EF1A| tsem
A=k BRI R R ] ] ) 13 ms
SML_CHG Evk® 1 E&5AH | tserz | < +500 ppm from center
(Y=t e i frequency after setting - - 100 us
NEW_FREQ bit
SSB it/ /X Fen | fo = 622.08 MHz, from carrier
Vee =3.3V° 100 Hz - -76.5 - dBc/Hz
1 kHz - -103.1 -
10 kHz - -119.4 -
100 kHz - -121.3 -
1 MHz - -129.1 -
10 MHz - -146.8 -
Vee =2.5V* 100 Hz - -75.5 -
1 kHz - -101.1 -
10 kHz - -118.9 -
100 kHz - -121.3 -
1 MHz - -129.0 -
10 MHz - -146.7 -
RMS 48 wa ™™ try |fo =622.08 MHz, Integration range: 12 kHz — 20 MHz (OC-48)
Vee =3.3V3 - 0.3 - ps
Vee=2.5V* - 0.3 - ps
fo = 622.08 MHz, Integration range: 20 kHz — 50 MHz
Vee =3.3V° - 0.3 - ps
Vee=25V" - 0.3 - ps
fo = 622.08 MHz, Integration range: 50 kHz — 80 MHz (OC-192)
Vee=3.3V® - 0.3 - ps
Vee=25V* - 0.3 - ps

Note 1: Guaranteed by design, characterization, and/or simulation only and not production tested.

Note 2 I—CUJ (FIRBEABRBERAGERBEHEZRAALIDOTHY ., HEFHRIATHLOTEIHYFEE A,

Note 3: fxtaL = 114.144 MHz, Ta = +25 °C, Vcc = 3.3V, Ve = 1.65 V, KV = 0x0

Note 4: fxtaL = 114.144 MHz, Ta = +25 °C, Vcc =25V, Ve = 1.25 'V, KV = 0x0

Note 5: fo, fxraL, PLL 8LV H AP ABHRDREITEKEL T, HABEBICRTIVTANFELELET  FFIT. CORTIT7RA RMS
SO vAE AT SN BIRBEENICREET HIH5E . RMS D vANEIL T HIENHYET SHll[TEETEER
[ZHERNEDHELEZEN,
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EPSON

VG7050EAN
SDA % \  ACK cont.
9t clock
SCL / \ eoe
cont.
B tSET _
R >
Output previous frequency OUT, OUTN is Hi-Z or fixed new frequency

Frequency (fp)

SDA % \  ACK cont.

ot clock

SCL LN )
/ \ cont.

tseT2

Y

<

new frequency

<<

Y

Output previous frequency

Frequency (fo)
Frequency Change Time

ETM41J-01
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EPSON

33V 33V
R1 R2 C1 _L CZJ_
i SDA Vee 0.1 pFlw uF: 3.3V
To Controller { SCL | Signal
OE V. Source
c Analyzer
Agilent
5052B
Z=500Q 0.01 pF
ouT
Ve 150 Q Balun
Ve
Z=500 L 0.01puF 500
OUTN
150 Q =
GND
25V 25V
R1 R2 C1 _L CZJ_
spa  Vee 0.1 pF:|T:1O pFT 25V
To Controller { SCL | Signal
OE V. Source
c Analyzer
Agilent
5052B
Z=50Q 0.01 pF
ouT l—
vV Balun
c Ve 90 Q
Z=50Q L 0.01pF 500
OUTN
920 Q =
GND

i

Phase Noise Test Circuit
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VG7050EAN EPSON
®&54 JUYTPLAVE—T—R
Vee =33V +10% or 25V + 5%, GND =0V, Ta = -40 ~ +85 °C
- g .
T Hog= 3 i3
A H k=3 3L vy v, e, By
SCL /0y Rk fscL - - - 400 kHz
R—IUREE (R1E) TSTART 1544 tHD;STA i 0.6 i i s
COBEDE. BHOIAYY /UL REER ' H
SCL 7av- D L 8 fLow - 1.3 - - us
SCL 78v-®“H EAfE thiGH - 0.6 - - [V
RIETSTART I&H OV 7y T HM tsu;sTa - 0.6 - - us
AHNT—32-F—ILFERE tHo;DAT - 0 - - us
ADT—2-twyb7 Vv THE tsu;paT - 100 - - ns
SDA £ & U SCLIEB DL LA YRR t, - - - 300 ns
SDA & U SCLIESDILE THYEE t; - - - 300 ns
[STOPI& Dy b7 v T HEE tsu;sto - 0.6 - - us
[STOP1& A ETSTART IEHEDR D /AR D tsur 13
- ) - - us
1) —B5fE
T SRR tvp:DAT - - - 0.9 us
ACK/NACK H 77523 e tvpiack - - - 0.9 us
Note 1: Guaranteed by design, characterization, and/or simulation only and not production tested.
tr t; tsu:DAT
Vi SR
SDA V”_jr r ' cont
scL [\ e
tHD:STA L— 1 /fSCL_> gth clock
15t clock cycle
......... — tsuF >
SDA X
tsuisTo | _
tsu:sta f ’I tHD:sTA tvp:ack }‘ >
SCL / \ / \ \
K { ]
)
Sr 9 clock P S
Serial Interface
Page - 10 ETM41J-01




VG7050EAN

EPSON

5.4. VCXO HI#HEEAAN (Vo)
55 VCXO BiEBarEsiE(l)

Vee =33V £10% or 25V = 5%, GND =0V, Ta = -40 ~ +85 °C
I5E s E30s - i B4L
Min. Typ. Max.
Ve AN ETEEH Ve - - Vce V
Ve A A& Rn | DC Level - - MQ
Nominal Control Voltage | VCnowm | Vec = 3.3V + 10% - 1.65 - \%
Vec =25V 5% - 1.25 -
BRBE i - EfBE -
56 VCXOFRBAIERHEQ)
Vee =33V £ 10% or 25V + 5%, GND =0V, Ta = -40 ~ +85 °C
s n 1R e
I5H LS s i Tvp. Mo BAfT
fRAE flin |BSL |Vec=33V,Vc=03V~30V - - +10 %
Vee=25V,Vc=0.25V~225V - - +10
paHEESc BW +3 dB, reference input: 1 kHz 10 - - kHz
et B R R mT T & APR  |Vcc =33V, KV Register
Ve=03V~30V, 0x0 +180 - - ppm
fXTAL = 114.144 MHz
0ox1 +164 - -
0x2 +148 - -
0x3 +132 - -
0x4 +116 - -
0x5 +99 - -
0x6 +83 - -
ox7 +67 - -
0x8 +51 - -
0x9 +35 - -
OxA +19 - -
0xB +3 - -
Vec =25V, KV Register
Vc=0.25V~225YV, Ox0 1183 B B opm
fXTAL = 114.144 MHz
0ox1 +166 - -
0x2 +150 - -
0x3 +134 - -
0x4 +118 - -
0x5 +102 - -
0x6 +86 - -
0ox7 169 - -
0x8 54 - -
0x9 +38 - -
OxA 122 - -
0xB +6 - -
Note: Guaranteed by design, characterization, and/or simulation only and not production tested.
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VG7050EAN EPSON
5.5. LVPECL
5.7 LVPECL
Vee =33V £10% or 25V = 5%, GND =0V, Ta = -40 ~ +85 °C
_ R&

I g = 4 g
HAhBRSEH L_PECL | Outputs terminated with 50 Q t0 Vec — 2.0V -
Ih YRR tr - - - 400 ps
BT YRR tr - - - 400 ps
SRR FME™ (duty cycle) SYM - 45 50 55 %
HLANIJLVHAERE Vor - Vce —1.025 | Vee —0.95 - \Y,
L l/’\)bﬂjj]'%:]j_: VOL - - Vcc -1.7 Vcc —-1.62 \%
T4E—T VB texz - - - 100 ns
A3 —T VR AR " tpzx - - - 10 us
Note: YU FILIVRTOFERAIETEEE A,

Note 1: Guaranteed by design, characterization, and/or simulation only and not production tested.
SYM = tw / tout
tout
OUT ————— reermermeennes, | e | eveeiieeieenees /_ VoH
OUTN -eeeverenes’ - N/ S R VoL
trR tr
>
OUT - OUTN —
N — VSW x 80%
Vsw = 2(Von - Vou)
Vaw X 20%
v
Output Rise/Fall Time, Symmetry (duty cycle)
Scope
OUTN -z
-1.30r-0.5V
Output AC Test Circuit
Page - 12 ETM41J-01




VG7050EAN EPSON

OE Vi

tpzx

ouT
Hi-z or invalid

OUTN..!

a) Output standby type: Hi-Z

Not Scaled

b) Output standby type: Fix

OE function (Active High)

OE Viy
ViL
tpzx
ouT -
] Hi-z or invalid
OUTN..
Output standby type: Hi-Z
OE Viu
ViL

tpzx

Hi-z or invalid

. Not Scaled
Output standby type: Hi-Z

OE function (Active Low)

Page - 13 ETM41J-01



EPSON

VG7050EAN
56. I EIF
£58 IAbLLEIS
Vec = 3.3V +10% or 25V + 5%, GND =0 V, Ta = -40 ~ +85 °C
) R e 1
IR s & - B
Min. Typ. Max
Vece 5>j)|/_|“*l Rvce Vce from O V to Vee MiN- 5X% 10-6 - 3 S
S ARBALARER t_str - - - 5 ms
I°C I/F B4 RERE 2 tizcen - - - 5 ms
Note 1: Ve ramp must be monotonic.
Note 2: Guaranteed by design, characterization, and/or simulation only and not production tested.
{
Vee MIN 7
Vee
t_str, tiocen
OUTN 4
Hi-z
out §
Not Available
I2C VFF —— (Need to be bus free) — P> € Available ————
Not Scaled
a) Output standby type: Hi-Z
{
Veemin ¢~ ?
VCC 4/
t_str, tIZCEN
OUTN ——————-mmmmmeees R ‘ o
Hi-z ) "
ouT ] e e
Not Available
|ZC I/F ——— (Need to be bus free) _)(— Available ———
Not Scaled
b) Output standby type: Fix
Start-Up Time
Page - 14 ETM41J-01




VG7050EAN EPSON
6. HEREEREA
6.1. =

VG7050EAN (., EAXFD/KEIRE)IF& Voltage Control: VC #EEHERIREIFE A S5 VCXO &,
VCO, HATANAT  T4—RIN\VIT4IA5h 5155 PLL . 8 XUH AN\ I7EHISERINET,
VCXO BIFEKREDKBIREFMNSEY ., RELIZUI77ZLRI099% PLLEBIZHEFELE T, VCXO D Kv
(X °C NRIZELDTTATSLTHENTEETT . HARREIZ. T INTINTANAF ET4— RN T o
NAFDHREICEH>TRFVET . T4—EN\UITARLF L, KYBENWDYEERIR T HEMREL T THL,
ppb AA—F —D N REETRIRBERET 5. MNIERELAHETT S

VG7050EAN [& VCXO @ Kv 0 AW EIREA ., TIHHERFICTERATIAEESINTEYET, Ff-Kv
OHABREBIL. I°C NRIZE O TIHHAROREHEEIRLDEICERTEET . L. FALIEER
UBFICITEESN . BEERZBALZBIEIISGHEAEFOMEICRYET,

6.2. Kv DEE

VG7050EAN DK @EFEIRMEFRIZIX, VC BEEENHYET , VC BEED BRI ERE THS Kv (X, BIR
BARBIEITISHAROREEELYET ., FO® PC/NRIZESOTKVKY LS REEZBRETEIET EFED
Kv Z:8IRITBHENTEET,

% 6.1 Kv DE&E
LOR2% | BEE Kv fiE*
KV.KV 0OxC ~ OxF HER
0xB HEEI/J\
0x0 BK

*Kv B (F7=1E APR) 135k 5.6 ZS L T30y

6.3. HHRBRRBDERE
6.3.1. RAEBBREENEH

VG7050EAN D H AREEE (fo) [£. VCO DREIRE KSR (fvco) ET7INTYRTANAFT DA RALLLE
(ODIV) [2&2THK (1) D&KIITRFYFET,

— fVCO
oDIV

fo
(1)

VG7050EAN 0 VCO D FIRERE (fuco) 1&. 2.55 GHz ~ 3.20 GHz THAIVEMNHYET , ZDHIH
EXQ)DBEFREY. fo MDHADERE (ODIV) NRFVET, COBEFREER 5.2 ITRLET,

VCO DFRIRFERHIEL. VCXO Mo##aEnd)I7LU AEKE (frer) & TA— RNV I TAINAF D5
FRLERTE (N) IS&k>TREYET , VGT050EAN DT —R /NI T4\ AFZ DR REERTE (. 6 EvhDEEHED
HE (Nnt) & 24 EVRDINIERERTE (Nrrac) DOHY ., BREEDORIRBEELAREICLTVEYT, F1-.
VCO MHIRE R ITRQ)TREINET,

fvco = frer X N

N,
= frer X <NINT + %)
2)
Page - 15 ETM41J-01




VG7050EAN EPSON

#*6.2 fo& ODIVIE

fo [MHZ] OoDIV ODIV.ODIV LY R 5% EfiE*

50 ~ 57 56 OxF
53~ 67 48 OXE
64 ~ 80 40 0xD
80 ~ 100 32 0xC
91 ~114 28 0xB
106 ~ 133 24 OxA
128 ~ 160 20 0x9
159 ~ 200 16 0x8
182 ~ 229 14 0x7
213 ~ 267 12 0x6
255 ~ 320 10 0x5
319 ~ 400 8 Ox4
364 ~ 457 7 0x3
425 ~ 533 6 0x2
510 ~ 640 5 0x1
638 ~ 800 4 0x0

HARIRE (fo) FXB)KYKFVFET,

fVCO
fo ODIV N
(NINT+ I27}2?£C)
~ /REF oDIV

(3

BIZIE) 77U REK R (FREF) A 114.144 MHz THARKE#%F 120 MHz IZL=WME& . 9. ODIV

X 6.2 &Y "24" ERFYFET, RIZ.RQFEHRLIz. T4—EN\YITANAFTDHEEE (N, Nnr,
Nerac) ZEHLET,

Negac _ four X ODIV _ 120.0 x 10° x 24

N = Nowr + i = = ——— = T aaaaad x 107~ 25-231188535690308
(4)
Nynr = floor(N) = floor(25.231188535690308) = 25
(5)
Negac = (N — Njpp) X 22* = (25.231188535690308 — 25) x 224

= 0.231188535690308 x 22

= 3878700 = 0x3B2F2C
(6)

fo IZko>TIL. BYS5 ODIV M 2 DB EEHYET AL fo H1380 MHz DIFE . ODIV (X 7 H
8EEIRTHIENTEET, EHHMD ODIVEERLTH. NINT & NFRAC DEREICEH>TRIL fo B35
EMTEFTMN. HAEBICEFNI M/ A RXEERLGYET . BEHKOEFRREICTHAGEMEITo
T.ODIV ZZEIRLTLZELY,

Nint & 6 bit DEE T, VCO DO HEIREEE (fuco) A 2.55 GHz ~ 3.20 GHz ¢ AEICRELET .

Nerac [ 24 bit Y. Nyt D 6 bit & Nerac @ 20 bit DR EIZEY. 10 ppb F—5 —D ER BFEENE
BHTEET o Nerac DEYD THL 4 bit (X, 1 ppb A—F —DRERHEREICHBLETH. COREEIZEST
HAEBEDORTYTZANEILTEAREMLAHYET . SEHOERERIREICTHALFFHEZEIT>T. Nrrac
DL 4 bit ZRFELTIZELY,
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6.3.2. PLL BREEDEZFAH

VG7050EAN [Z[E., RS EEZRETHA—H—L U RAE PLLICKREF MK THPLLLORE4AHY
*3, 12— —L T X4IE PLL @ ODIV, NINT, NFRAC h\%*%&éhfa‘su, I°C NRAE R EAR P (ELN D
r%ﬁ:&;@“r%ﬂ“ — A . PLLLSRBIE PLLICHERHRESNTEY., PCNATEELZE T LETEEE

A, ERBAERIE. TIHEEARKICTOVSIVITINENTERATUMSBEMNIC PLL LRSI
TIVvFEINET,

TIHEHABEIEGIERBMERTET HEEE. —F—LORIEZEHLI-DE,

PLL CTRL.NEW_FREQ L2 RX4M PLL_CTRL.SML_CHG LY RARIZ 1 2EEAAT,. A—H—L R4

MDEREZE PLL LY RRZERESEFE T, COT7O—%K 6.1 ITRLET,

‘ Start ’ ‘ Start ’

Y Y

Write User Registers Write User Registers
Output Divider: ODIV
Feedback Divider: NINT, NFRAC_H, NFRAC_M, NFRAC_L Feedback Divider: NINT, NFRAC_H, NFRAC_M, NFRAC_L
\ 4 \4
Write PLL_CTRL.NEW_FREQ register '1' Write PLL_CTRL.NEW_FREQ register '1'
1. The output clock momentarily stops. The PLL register loads the user register (NINT, NFRAC only)
2. The PLL register loads the user register. without interruption to the output clock.
3. PLL is calibrated to new output frequency setting.
4. The output clock starts any arbitrary point during a clock cycle.

Y Y
End End

(a) Reconfiguring the output clock for any (b) Reconfiguring the output clock for a small
change in frequency change in frequency

6.1 RARBDHETFIH

F9.PCIC&>TA—H—LTRAD ODIV, NINT, NFRAC 2 ZEELF T, —HF—L I RADEEMIE. &
7TEESRLTIESN,

DF[Z, PLL_CTRL.NEW_FREQ LY R4, Ff=I% PLL_CTRL.SML_CHG LY X412 1 &AL TET.

BRBEBREELI—HY—LORING PLL LYRIANIGESEET, TOHBR. HHESORKEHR (fo) NE
HENFT,PLL NEW_FREQ LY R%H& PLL_SML_CHG LY RAMEWNER 6.3 [TRLET,

6.3 BRBOEH

No LY R5% PLL &#1k HAES JB i $0AT 22 6 B D I R
1 |PLL_CTRL.NEW_FREQ HY —B$RY1Z Hi-Z [272Y . PLL £ | 50 MHz ~ 800 MHz
B TRICERA—LT 5
2 |PLL_CTRL.SML_CHG L ML PLL sk B D B R
#&L1=. £ 500 ppm LLA

PLL_CTRL.NEW_FREQL P RXAIZ1H#EZAL L, VOV H AT —EMICELEL. FHTLLVWE HRKEIC
XIS LTz PLL ORBIEEMENTONET . REECBENTETL-OL, 7OV IH AN BEMICERLET,
PLL ORBEIEBMENITTHOND=D. BOVEAOHEAONBONET, =, BEBOEFRIZHBIEHYEE
Ao VGTO050EAN MDY AV IEZIETHEENT ) F MM ILRICBRRGIGEE (. HILOEKRHKTO
OOV AMNRFS-RIC. FEZ—E) VNS AREAHYFET,
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—7.PLL_CTRL.SML_CHG L2 XA 1 2&FALHE(E. /Ay IH I BRGELI-FE. TORIKHK
(fo) MNELET . COFZICLBERBMEEIL. PLL OB B LBEEZ1To-B D E K EZE &L= 500
ppm D tFIZHIBENFT (K 6.2888) , £f- PLLORBEILBEILIThIEWN =8, DvantE@md ke
HRHYET F-RARBOELT HBREICT. ERAEEEFRDEARBTERINIFEE NN ELIRE
DIESHN., —EMIZHE A BaREEABYET .

Center Frequency
(established with PLL_CTL.NEW_FREQ)

small frequency changes can be made
PLL_CTL.SML_CHG with no output pause

‘/+500 m
NN PP

-500 ppm

—— |

255GHz ' ' ! fuco 3.20 GHz

K 6.2 PLLBE{EZHFEDLLZVFEIETO VCO BiRM AL

6.4. PCA VB —T1—R
6.4.1. 1’C INRDER

VG7050EAN (& IPC NADAL—TT/INARELTEMELET , I°C /N R[E, VU TILT—424E (SDA) £
JF7ILoavY (SCL) TEEIATEY. oA EEMTTHERIZKYTILTYTEINTOSRENHYET,
j)l/?‘yjo@'%‘.ﬁ“i Vce l&ifﬁ;é%\%b%ﬁk Vce ':j)b?‘yj’?—é:t%ﬁ“ﬁgbi'@-o F7-. |2C N E
DAL—TTFTNAADAL—TFRLRIE, A=—HTHAIDERHYZET,

Vee * ¢ ¢
Re Re
SDA . 2 4 4 L 4
SCL * T T T T
12C Bus Master VG7050 VG7050 Other(s)
(Slave) (Slave) [*°*°] (Slave) [*°*°

N

The address of slave devices must be unique

E 6.3 1°C/NRADIEL
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6.4.2. ®WMiET B IPC/ARTALaNL

VG7050EAN Axtisd 3 I°C /AR TFOraLEE 6.4 [TRLET,

6.4 FEIPCARTARANL

Feature VG7050EAN
START condition 4
STOP condition v
Acknowledge v
Clock stretching n/a
7-bit slave address v
10-bit slave address n/a
General Call address n/a
Software Reset n/a
Device ID n/a

n/a = not applicable

6.4.3. START &# & STOP &#

I°C NRIZE1THT—2BIEIT START £ (S) THEEYET ., START &L, SCL A “H” DEE(C
SDA A “H” A “L” [ZELTHETHY., START EUENRET BHE, I°C NADNES—REIZHYET,
B BETIHRIVALGVESILEHTHOTE., START EHEZ4ET 5L, EIZVGT050EAN D I°C 1V
A—DJx—ZAEBITVELEINET,

I°C NADT—HBIEIL STOP & (P) IZ&->TRTSHZIENTEET, STOP JREEL(E. SCL A
“H MEEIZ SDA A “L” A “H” [ZEIETHETHY., STOP EHMNRAET BE. 1°C ARIFT)—IREE
IZEYET,

I°C NRAAES—IREED EE(Z, STOP £HDHKHYIZ START FUNERIN-EEIE. FhERER
B—REH (S EWL, NRIFES—IREEZH#IFLET,

..............

START condition STOP condition

6.4 START, STOP RkkE
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6.4.4. Byte 74— k& ACK/NACK

I°C DT —%%Z{E (L 8 bit = 1 byte I TIThi, & byte DRICITTHI/UVPEVRDHEET, T—4
(& MSB first TEREeshE T, 7O/ UPEYREST . £TH SCL /NLRIE, Master KYAERKLET

TO/)9PAES (ACK: A) (X, 7U/VvPEvREEZET HEM S, XS /] (Master transmitter F7=
IX Slave transmitter) A SDA Z BT S 5% . Z{E 8 (Master receiver F7=I& Slave receiver) A SDAZ% “L”
IZHIHT BIETEIESNET, —A. COHRBDIZ SDAR “‘H THLEEIX. TH/JDESHINEES
NEEA (not acknowledge: A ),

6.45. LT RXAAMD Read/Write

LY X80 Read/Write D FIEZR 6.5 [ZRLEY . VG7050EAN [, FEESNTL IO RAFTFLRE LR
[ZL7T= 1 byte, 1= 24 byte DT —4% Read/Write TEE T, VG7050EAN DAL —T 7KL ADBE
X 0x37 T, (BEHMNIEEINBEEDAL—TPRLRETIBHARICHRTETAIENTEEY)

0 ~ n time(s)

I:l From master to slave S: START condition

Sr: Repeated START condition
I:I From slave to master P: STOP condition

A: Acknowledge (SDA ="L")

A: Not Acknowledge (SDA = "H")

6.5 IPCIz&kd LT R4 D Read/MWrite
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<>
7. LYR4AE
71. LYRE—KE
Register Bit
Address | ome Bit7 Bit6 Bit5 Bitd | Bit3 Bit2 Bitl Bit0
0x00 |P_CODEQ 0x46 (Ascii ‘F’, Read Only)
0x01 |P_CODE1l 0x41 (Ascii ‘A, Read Only)
0x02 |REV 0x01 (Read Only)
0x03 |(ID_CODEO 0x01 (Read Only)
0x04 |ID_CODE1 ID (Read Only)
0x10 |ODIV oDIV
0x11 |NINT NINT
0x12 |NFRAC_H NFRAC_H
0x13 |NFRAC_M NFRAC_M
0x14 |NFRAC_L NFRAC_L
VCTUNE_D| NEW_FRE NVM_RES
0x15 |PLL_CTRLO OE_REG IS Q SML_CHG | " 5RE
VCTUNE_D| NEW_FRE NVM_RES
0x50 |PLL_CTRL1 OE_REG IS R SML_CHG | " 1oRE
OX5A  |KV KV
Note: CCICEEB SN TLWVEVWTRLRICIE BEEERAFLN TSN, T REEDEVMIF 0 Z2EE
AATLEZELY,
72. 7AAY Fa—FO0LP R4
Register Bit
Address | e Bt | B | Bis | B4 | Ba | B2 | Bl | Bito
0x00 |P_CODEO P_CODE
Type R/O
Default o | 1 [ o [ o [ o | 1 | 1 | o
Bit Name Function
7:0 P_CODE a4 Hba—F (0x46)
FAEx—a—k F
73. FAS Y Fa—F1LPR4
Register Bit
Address name BitZ | Bit6 | Bits | Bit4 | Bit3a | Bit2 | BitL | BitO
0x01 |P_CODE1l P_CODE
Type R/O
Default o | 1+ | o | o | o | o | o | 1
Bit Name Function
7:0 P_CODE A yba—Fk (0x41)
FAF¥F—3—FK ‘A
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EPSON

74. YES3ayva—FLPR4A

Address Register Bit
name Bitv | Bit6 | Bit5 | Bit4 | Bit3 [ Bit2 | Bitl | Bit0
0x02 |REV REV
Type R/O
Default o | o [ o | o | o | o | o | 1
Bit Name Function
7.0 | REV YE ava—F
0x01
75. IDa—F 0 LYR4E
Register Bit
Address | ome BitV | Bit6 | Bit5 | Bit4 | Bit3 | Bz | BtL | Bit0
0x03 |ID_CODEO ID
Type R/O
Default o | o [ o | o | o | o | o | 1
Bit Name Function
7.0 |ID IDa—F
0x01
76. IDO—F 1 LYR4E
Register Bit
Address | ome Bit7 Bt | Bis | B4 | B3 | B2 | Bitl | Bt
0x04 |ID_CODE1 - ID
Type - R/O
Default - HREITKE
Bit Name Function
7 Reserved HIZ0MNHRAAENET
6:0 ID ID O—F
INTA—FRHBEE (SM18xxxx) DT 7hit
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EPSON

7.7. ODIVLLR#A

Address Register Bit
name Bit7 Bit6 Bit5 Bit4 Bita3 | Bit2 | Bit1 | Bit0
ox10 |ODIV - - - - OoDIV
Type - - - - RIW
Default - - - - NVM
Bit Name Function
74 Reserved BIZ0FEZAAT 2N
3:0 OoDIv T INTINT4R(FDSE
0x0: 4 0x4: 8 0x8: 16 0xC: 32
0x1: 5 0x5: 10 0x9: 20 0xD: 40
0x2: 6 0x6: 12 OxA: 24 OXE: 48
0x3: 7 0x7: 14 0xB: 28 OxF: 56
7.8. NINT LS R4
Register Bit
Address | ome Bit7 Bit6 Bts | B4 | B3 | Btz | Bt | B0
0x11 NINT - - NINT
Type - - R/W
Default - - NVM
Bit Name Function
7:6 Reserved (0 EFEXAALTEN
5:0 NINT FA4—FII T4 AZ D EREDERE D (Niny)
REME AE
0x00 ~ 0x11, 0d ~17d SETEE
0x12 18d Nint = 18
0x20 32d NinT = 32
0x21 ~ Ox3F 33d ~ 63d SR
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EPSON

7.9. NFRAC L R4

Address Register Bit
Name Bitv | Bit6 | Bit5 | Bit4 [ Bit3 | Bit2 | Bitl | Bit0
0x12 [NFRAC H NFRAC[23:16]
0x13 |[NFRAC_M NFRAC[15:8]
0x14 |NFRAC_L NFRACI7:0]
Type RIW
Default NVM
Bit Name Function
7:0 | NFRAC[23:16] | D4—F/\vITANAFD3ERED/MEERS (Nrrac)
NFRAC[15:8] f5l: Nerac % 0x123456 DIBADHREE
NFRAC[7:0] NFRAC_H = 0x12
NFRAC_M = 0x34
NFRAC_L = 0x56
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7.10.PLL Control LY R %

Address Register _ _ _ _ Bit ' _ _ _
name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
0x15 |[PLL_CTRLO OE REG i ) ) VCTUNE_| NEW_FR | SML_CH | NVM_RE
0x50 |PLL_CTRL1 - DIS EQ G STORE
Type R/W - - - R/W R/W R/W R/W
Default 0 - - - 0 0 0 0

PLL CTRLOLYRA& PLL_ CTRLILDRRIETRLREHEFLIZLYDRATHY, EELDL IR FTEREL
THR—DFERNFONFT,

Bit Name Function

7 OE_REG FTIrTyb42—=TIL
0: HA/N\vI7ES
1. HA\worEH

LVPECL H AN\ I7DA =T ILIE, TROEBY, OE iFEAL O RADEL LM
NEWNLEEIZERESINET,

LVPECL output buffer

OE ¥ (Active High) OE ¥ (Active Low)
H or Open L H L or Open

1 | /%=L 14— 14— 1+—IL
0 | 41%2—TI | T4€E—TIL | T4E—TIL | 412—TIL

6:4 Reserved BIZ0FEZAALT SN

3 VCTUNE_DIS VC L
0: VC #EEE
1: VC #aEE

2 NEW_FREQ H h B R ERE D EH

1EEETADLEITKY, A—HF—L DR/ ESN-FIRBEREL PLL LU RAIC
BESNh. ENITRHO THARREAE#H SNES . COEYME, PLL DREIRBDE
BLPLL ORBIEART T HE BBV ITSNES,

OE_REG

Note: ZDEYRZKBEFRBET DML, 6.3.2 HESHBL TS,

1 SML_CHG HOBERBEREOES (ARHEO/NER)

1Z#EFALTEITKY, —F—L O RBIERE SN REEREM PLL LD XA
HiESh . TN TE AR RO EFHFINET, COEVME. PLL DREREDZE
BN TTHE. BEIMICYTINET,

Note: ZDEYMZKBEFRBEFT DML, 6.3.2 HESHBL TS,

0 NVM_RESTORE | A—H—LURZOHAEF NVM Do BHAAH

1EEBEFALTEICKY, A—F—L P RADPHELTER AT (NVM) hHEH
HRABINET , COE YN, BHRAAHDTE TTHEBEEMICI)TINET,

Note: COEYRADEEAHAFEFTIEPLLLSRENEHFRSNERA, A—F—L D
RO DL EERFICRIRE R HE DL T 5581 COLPRA LR, £
FIECDL O RAIZ 1 EEEFRAATERIZ.NEW_FREQ EWhZ 1 #EEFRAATK
=&y,
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711.KV LY R4E
Register Bit
Address | ame Bit7 Bit6 Bit5 Bitd Bitd | Bit2 | BitL | Bit0
Ox5A  |KV KV
Type R/W
Default NVM
Bit Name Function
7:4 Reserved W20 ZEZAAT A
3:0 KV VCXO M Ky E&E
BEMEE KV OERIEESHEERE (R 5.6)BLTIEE,
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8. M gti&

7.00+0.15 1.50£0.2
0.80%0.1
#6 #5 #4
W = \}ﬂ g [
_H
O
o S —
S (@)
T #7° C#8 4
o —
o S 0O
3 1 ~
(@]
©
T N 7 " © [
#l e #3 0.70£0.1
0.3010.05
g -
H
(@)
O
© 0.50%+0.1
No Pin Name
# M | Ve
#2 | OF
#3 | GND
_ #4 | OUT
S = #5 | OUTN
@ - 16 Vee
- S #7 | SDA
c\{ — #8 | SCL

N P
2.00£0.1

#6 #3 #4
1.40%0. .27£0.1

—_
—_
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9. RiranbA

H#O #2 #4
. —

Logo mark

| E SM18****

¥ #8

Parameter Designator
1 Pin mark O CHz****
1 #2 #3 _

Vee Voltage / Production Lot Number

Output standby type

OE /ST version

® EINEIL. HANBLLEORBERTLOTHYFH KESHLVHBORMERET
BLOTHEHY ELA,
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10. [FA R IFRE2 — 2B

\\\\\\\\
\\# .
-h o
!
- 1,90 —»]

< |
x\ﬁ '
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11.EFERALEDFEEIE

1.

KBREBFEABLTNSH. BREEE - RBZSABVRIICLTTEWN MBIRFOEESD . HR.
EHICEOTIIREGFHIBIRESNLIFLHVETOT, CHEAFNIB T ER TEHBER TV, £ &
HEBRICHLRKOMERR. CERATSL.

AFERHFEZICZAVTEYFTOT, HERITHLTT T TELTESRFVENET,

[BRBEEOHRIRY [RBGEEERLFICISIKSEEDOHIE]ID:O, BiR-BRRETRE
RUERTAIEERENOHLET,

BUHBRBEE~DYYEBZL, RIETH 6 ¥ARIICSTERALLET,
)70—[L 3EFEFTELTF=L

[FAEMTIRARH B EIZIE, (FARECTIZEKSFELZSELNLET ., COGE. ZTHEIX+350
CLUT.S5#MLURICTHRENLET . REGAERTEIZHAIKET) 70— HI5EDAREZD
ETICDOWTIXEHTHERELTTSELY,

[EEEHATE]
EHERE G
Lmyoo— 7]
WESETOREEENH D=0,
TmJ7A— S
Bt TS
[TATHE (BRIEAE. ERAE) &
[FAECT aJ

BERERSERAEHICIVRBFABESNSGFLHYES . CHEARICHL T BEHTHEELTTS
AN
FIEARMGH B IR EN AN D D £REE
KBERGITHHNI7-EEY IS - EET Y —-RE—H—4E | BEIME - HEMiIRE OEE
AMHYET L HAESICRRBESCRIEZDISRETIEANHYFET . CORRIE. FISE
ERFRARTOREREICHELZSAFEY . B KBHRIFHRETICERL T, COK0HMARED
DEENR/NRITEIEEZLTEYET M, BRI HIHERSNELEHEBOLET,
AHFBOEEF vy TEHIE GND NEHRENTHEYFET DT, CHEARICIIEMEZMNMEELRNESTE
BLIEELY,

Page - 30 ETM41J-01



VG7050EAN EPSON

9.

10.
11.

12.

13.

14.

15.

TRTEERSNAAIEEGEFIEIAET IC EEHRESNTOS=OH, Ya— L LIEREIER O E T F(CH
FEREWEY,

#6 #5 #4

#7 #8 Do not use.
Should be protected against short circuit.

#1 #2 #3

Vce. GND SAVIEALEERL . SRRAVE =5 D AMMECGDFRIZLTTFELY,

PREMNSDEREAPERAE —FHBIHICEMGE . RS IUTRRIRELDIEZTALHYE
TOTEHIFTTTFSELY,

FIRH ARIE A E—F A% 50 Q THREAL. BEREFRNOREICLTTSL, HARAER
RUFT L EROFUENERTELGLDIGEENHYET . tMDESROFEICKLREEEEITSD
=8, ELANILDESREARRIRSFDEISRSHBVNSSITEEESBELLEY,

OE (Active High), SDA, SCL ZERINE LT Vee. IZEHLTTFEL, £ OE IHFDH—TFD
FEETENT D-OBEBOREE. EREHRATIEESEHHLET,

H DimF A GND TSN KRETEREEZAMLET L ARORFHIBREINFETOT. T
BEERZEZERELRETEENTSL,

AR F—ROLEESET IO/ ERERNE. BEO/AXDEEE*ZITAHABEENHYET . COEE
A . REDIVAMEEEERIT 502, RIRFJOERIGF (GND ImnF #3 E> & Vee inF #6 E
)M Vee HFRIDEMIZ, FRIZRY 0.1 yF & 10 yF DRV EDT FIFTTFEL, Z0/8RaY
(ERIREZAERRY . VG7050EAN £RIC PCB ME LIZERELTTEW, Tz, SOLLIBR/A XD EDER
BAEELT,. BERIAIIWADBAEZSHOLET , RR—DDEHEHESSET U,

25V/33V

L 1
C1 C2
Vce 0.1 pF:‘::m pF:

@
pd
o

|||-—
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m G

AELOEGRHZETRICSRLET,
AEGF, —REEET SOV RBRERK, BRO/A ADHEEZTHAREELIHYET . COFE
ZZ . RROUYAMREERRT 51=OIZF, TN EADEAICLL BRI ENBLETT,

BRIV ADUREREITT B10(2. TALIEHHT DRTFIE. K7/ A XEFAL PCB OEICEES
BILERELET, FHO I AERIEHICES T, DB CEME LTS DB ERHYES .

Please place them on the device side of the PCB
as close to t‘he power pins as possible

33V 33V
---
Vee N N -
_L Ferrite Bead
R1S R2 C1 Cc2
| spa Voo 0.1 pF]::m uF L
To Controller { SCL i
OE 3.3V
R3 % R4 %
Z=500Q 130 Q 130 Q
Ve z=500Q
outn—{
GND

R5 R6
820Q 820

I—

Z=50Q

Z=50Q

R7 R8
50 Q 50 Q

R9
50 Q

Optional Y-Termination =
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Please place them on the device side of the PCB
as close to the power pins as possible

25V 25V
-9
Vee
®- P LYY Y.
_L Ferrite Bead
R1 R2 C1 c2
SDA Vce 0.1 pFi=|:10 pFT
To Controller { SCL
OE 25V
R3 R4
Z=500Q 240 Q 240 Q
Ve Z2=50Q
outn—(
R5 < R6
GND 62 Q 62 Q

iI—
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Application Manual

A a3—xTV o%AE

T191-8501  HEABAET AL 421-8
TEL (042) 587-5315 (@) FAX (042) 587-5014

T541-0059  KERFFABRHHRREEHSE 3-5-1 TFYUKIREIL 15F
TEL (06) 6120-6520 (&) FAX(06) 6120-6782

T460-0008 EBMRELHETHRER 1-10-21 BHEMEEIL 6F
TEL (052) 205-8431 (@) FAX (052) 231-2537

A2 —Fy M X DHIEREE
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