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TDC-GP2

2.1 Wk
2. R PRI AR
21 B
BR 4% REE
P A AL M
Vcec vs. GND -0.3to 4 \Y,
Vio vs. GND -0.3 to 7 Vv
i A (lout) 30 mA
174 IR 5 (Tstg) -65 to 1580 °C
B K S5 LT 125 °C
AT AR S A
Symbol | Parameter Conditions Min Typ Max Unit
Vee Core supply voltage™ Vio > Vee 1.8 3.6 |V
Vio I/0 supply voltage 1.8 5.5|V
tri Normal Input Rising Time 50 | ns
tfa Normal Input Falling Time 50 | ns
tri Schmitt Trigger Rising 5 |ms
Time
tfa Schmitt Trigger Falling 5 |ms
Time
Ta Ambient Temperature Tj must not exceed -40 120 | °C
125°C
* LS SR I XIN, XOUT, Clk32In, Clk320ut
B AR E(Vio = Vee = 3.3 V0.3 V, Tj = -40 to +85°C)
Symbol |Parameter Conditions Min Typ Max Unit
I32 Current 32 kHz lec + lio, only 32kHz 4.5 uA
oscillator running, Vec =
3.6V
Ihs Current 4 Mhz : lcc + lio, only CIkHS 260 HA
running cont. at 4MHz,
Vec=3.6V
ltmu Current time measuring only during active time 15 mA
unit measurement
lddg Quiescent current all clocks off, <150 nA
Vio =Vee = 3.6V @ 85
°C
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2.2 Iy
] Input Leakage Current -1 +1 LA
Voh High Level Output Voltage |loh= tbd mA Vie=Min. Vio-0.4 V
Vol Low Level Output Voltage |[lol = tbd mA, Vie=Min 0.4 |V
Vih High Level Input Voltage LVTTL Level, Vio = Max. 2.0 Vv
Vil Low Level Input Voltage LVTTL Level, Vio = Min. 0.8 |V
Vth High Level Schmitt Trig- 1.1 2.4 |V
ger Voltage
Vel Low Level Schmitt Trigger 0.6 1.8 |V
Voltage
Vh Schmitt Trigger Hystere- 0.1 Vv
sis
23y 5 2R
Sym- Terminal Condition Rated Value Unit
bol Min Typ Max
Ci Input measured @ Vcc = - t.b.d - pF
Co Output Vio, f = 1 MHz, - t.b.d -
Cio Bidirectional Ta = 25°C - t.b.d -
I 52 0 B R e
Sym- Parameter Condition Rated Value Unit
bol Min Typ Max
Resolution RMS Vio = Vec =3.3 V 16.0 Bit
SNR PT1000 96 dB
Absolute Gain-Error 150 nF Capacitance 0,1 %
Gain-Drift vs. Vio 0,08 %/V
Gain-Drift vs. Temp 0,0008 %/K
Uncalibrated Offset <0.01 %
Offset Drift vs. Temp <0,2 ppm/
K
PSRR >100 dB
22 ity

W AREATREM UL, LA N RS 88 2 A Vee=3.3V £ 0.3V, S 5L il & h-40 °C~+85 °C [ 411 1l & 15 2
.

Symbol | Parameter Min Typ Max Units
Oscillator

Clk32 |32 kHz reference oscillator 32,76 kHz

toszst Oscillator start-up time with ceramic resonator 200 ys

toszst Oscillator start-up time with crystal oscillator 5 ms

ClkHS |High-speed reference oscillator 2 8 MHz
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2.2 ¥
Serial interface Max @ Vio =
2.0V 2.5V 3.3V
felk Serial clock frequency 10 20 25 MHz
Min @ Vig ="
2.0V 2.5V 3.3V
tpwh Serial clock, pulse width high 50 25 20 ns
tpwl Serial clock, pulse width low 50 ns
tsussn SSN enable to valid latch clock 20 40 10 ns
tpwssn | SSN pulse width between write cycles 50 30 20 ns
thssn SSN hold time after SCLK falling 70 40 25
tsud Data set-up time prior to SCLK falling 10 5 5 ns
thd Data hold time before SCLK falling 10 5 5 ns
Max @ Vio =
1.8V 2.5V 3.3V
tvd Data valid after SCLK rising 30 20 16 ns

1 HJEHE R 2.5V, 3.3V I 5V B 5 2k
2 L HUE Vee=3.3V

BITEEORFE (SPI 3%, Clock Phase Bit =1, Clock Polarity Bit =0)
Figure 1: 57
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TDC-GP2
2.2 I

8 Bit OP Code
MSB Description
LSB
1 0 @] 0 0 ADR2 | ADR1 | ADRO (Write into address ADR
1 0 1 1 0 ADR2 | ADR1 | ADRO |Read from address ADR
0 1 0 0 0 0 Init
0 0 0 0 0 0 Power On Reset
@] 0 @] @] 0 @] 0 1 Start_Cycle
@] 0 @] @] 0 @] 1 0O [Start_Temp
0 0 0 0 0 0 1 1 Start_Cal_Resonator
0 0 0 0 0 1 0 0O |[Start_Cal_TDC
STOP {ffeRt 7
STOP no pass %W
4’1 <+ tS-EN
EN_Stop ‘
— HtSH-EN
K 3
Spec Description Min (ns) Max (ns)
£S-EN Enable Setup Time S ns -
tSH-EN Enable Hold Time S ns -
BALE P
Atph‘*
Reset |_|
(at pin RSTN) 3 ‘
4’ trfsi‘i
Start/Stop Vnot |
accept %/é accept
K 4
| Spec Description | Min (ns) | Max (ns) ]
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tph

Reset pulse width

50 ns

trfs

Time after rising edge of reset pulse
before hits are accepted

200 ns
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2.3 5l ik
23 5| R
t 2 Q
) S 8
nh £ 7 A 9 »h b
cl 8 9 gz 8 ::I c:l
w n nu > 0 n w uw
XIN
XOuT
Vio
GND TDC'GPZ
Firel
Fire2
Fire_In
INTN |
Z X = 0 z 9 ¥ g:i
5870538
P4 ISR
X O
O
No. Name Description Buffer type Value If not
used
1 Xin Oscillator driver in GND
2 Xout Oscillator driver out
3 Vio /0 - supply voltage
4 GND Ground
) Fire1 Fire pulse generator output 1 48 mA
6 Fire2 Fire pulse generator output 2 48 mA
7 Fire_In Signal input for quasi “Sing Around” GND
8 INTN Interrupt flag 12 mA LOW ac-
tive
9 SSN Slave select Schmitt trig- LOW ac-
ger tive
10 SCK Clock serial interface Schmitt trig-
ger
11 Sl Data input serial interface Schmitt trig-
ger
12 S0 Data output serial interface 12 mA tristate
13 RSTN Reset input Schmitt trig- LOW ac-
ger tive
14 Vce Core supply voltage
15 Clk320ut | Output 32 kHz clock generator n. c.
16 Clk32In Input 32 kHz clock generator GND
17 SenseT Sense input temperature meas- Schmitt trig-
urement ger
18 LoadT Load output temperature meas- 24 mA
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2.4 HE
urement
19 PT4 Port 4 temperature measurement |48 mA
20 PT3 Port 3 temperature measurement |48 mA
21 GND Ground
22 Vio /0 - supply voltage
23 pPT2 Port 2 temperature measurement |48 mA
24 PT1 Port 1 temperature measurement |48 mA
25 En_Stop2 |Enable pin stop input 2 Schmitt trig- HIGH ac- |Vio
ger tive
26 En_Stop1 |Enable pin stop input 1 Schmitt trig- HIGH ac- |Vio
ger tive
27 Stop2 Stop input 2 GND
28 GND Ground
29 Vce Core supply voltage
30 Stop1 Stop input 1 GND
31 Start Start input
32 En_Start |Enable pin start input Schmitt trig- HIGH ac- |Vio
ger tive
2.4 3%
Sym- Dimension in D
bol Millimeters ¢
Mi | No | Max
n | m O H b
D - 5 - -
E - |5 - E -5
A - - 1 lam
A1 0| - - =
b 0. - 0.3 L
17
- 0. - €
|_ O 5 05 [ [TTTTTTTTTTTITTIT \XiA
3 Al
A S

MG, £ 0 m/s WS, H40K / W: £ 1 m/s I md, B 37 K/ W; 1722 m/s i, 35K
/ W GXEEHE AN Z %)

i B 2
LEAMMIVEY IR IR FEITIELIRE ) (LI 8 7 7 T4 e 0 P

B m i

I 28 T 14 o e UL SR 4R 52 260°C A D B R I AR S5, 2 ey T B I SR T iR S A 10 BB Bk
AR 250°C o P S8 NS AT BE (K] PR R AR SR 2D el T 8 a2 I 1) BT T s R 1) S, A gl 0 A A A
P AR SR I T o 5 A £ 3 (10 P e, AT 0 Sl D30 AE DA T b 5 A A2 7 A G PR AR
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2.5 B

Max. peak tem perature: 260°C
2509C , for up to 10 seconds
Package body /
suace
temperature

Pre-hesting Hesating
14010 200%C 220%C or ahove

60 to 120 seconds Upto 35 s=condsg

Time

25 BIF

251 BFHEE
R TDC—GP2 & — AN A4rp i s, (H % — S BRI & I8 2 & 52 M FEL B 1K) o X &[R4 TDC A2 38 Py 0 10 B 400 r i )
CHERAERS 7 SRHEAT Y, T CARTAE R 7 R 2 S 52U R R F R R A Y . AT A AR R R R A R R A R A
PRAE, FF H AR B % B A A R ek .
GP2 $8 45 oy X F 5L 13 3 11 2

® Vio —I1/O ftHi /K

® Vcc— Ot REE

JITA ¥) Ground 5 | IS . 12 44 21 BN R b B AR ()2 b Vio Fl Vee i R RV Bl ] PR 2 Mk L I 2 Ak v, AN BE TG
A, DO b T /O RN S R .

252 IR FE
LUK B RE LR R S AN A 23 AR AR S A (BT IO B #2 £E Vio = Vee = 3.6V KRS MR 1) -

I[ddg < 150 nA T L

132 HIE 4.5 pA 32KHZ#R & 2 A B, KA H 32KHZ SR IN A 25 th 3Lk
it

Ihs WA 260 pA/s* (AT WO IR AR I A]) AR A AN L. Bl R AR, R
e A TE2msAih, WA BIREAE H260 pA/s
* 2 ms =0.52 pA

ltmu  HFETS mA/s* (4 T 3H0ERES 1 =I5 5] ) ISP TR0 2 PR G B N LR o R 00 9 L rh R kAT 0
I, B ] 0 B BA G A I B start-stop 2 8] (1) I a) T8 B A
A2 TP AS 2 2 ] e o] 300 00 A oA I T O Ak T IR S . 7R
T2 30 Bl 2 v A R HEAT DU I, R R B G S 3 AN S
2 Il o U %) N TR A TR IRAS o AN 2 2% I i S 1D I )
RS (BP0 £, PAN S 25 W] B Jo) S99 0 ek Ta) T A vt o 4810
KR EIEE2, AN E10R, SHNHAHAMHZ, N5
[ 000 8 B 70 TR R INF TR K 2924 10pse IR FEN 15
mA/s * 10 ps = 0.150 pA.

lalu  #AH7 nA / KHE i a2 CRFERAETESED RALUMEI N . Blan: SR AT
1000% WL, B[R E31stopfi o Hstartfs 5 2 8] [F I}
72, WALUMSFI RN 7 nA * 3000 = 21 pA.

IT AR5 pAs * il H 5% WEAT — R SE 3 IR e I = R I B 2 2.5 pAs. fEHRER T
A BOFPHEAT — R LI R, SRR K20 20.085
pA.
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TDC-GP2

2.6 # 1 MEE

26 FrasiE
B AL ACAM 28 wIAUAE Ay A 22 4 H I TR, 5 A5 T 4 77 42
261 55 7%
5 50 B
Bit | RegO *def | Reg *def | Reg2 *def | Reg3 *def | Reg4 *def | Regb *def
23 0 0 0 |s.c. 0 .C. 0 0
22 | FIRE# O |HIT2 1 EN_INT 0 |s.c. 0 |s.c. O | CONF_FIRE 0
21 0 8] 1 EN_ERR_VAL 0 |s.c. 1 0
20 0 1 RFEDGE2 | O 1 S.C. 0O |EN_STARTNOISE| O
19 0 O | RFEDGE1 0 SEL_TIMO_MR2 1 S.C. 0 |DIS_PhaseNoise 0
18 | DIV_FIRE O |HIT 1 0 0 0 0
17 0 0 0 0 0 | REPEAT_FIRE 0
16 0 1 0 0 0 0
15 O [EN_FAST_INIT| O 0 0 0 0
14 CALRES# 0 |s.c. 1 0 0 0 0
13 . 0 0 0 0 0 0
1p | CIkHSDIV 0| HITIN2 0 0 0 0 0
11 0 0 0 0 0 0
DELVAL1 DELVALR2 DELVALS3 PHASE_FIRE
10 START_CIkHS 1 0 0 0 0 0
9 |PORTH# 1 HITIN 0 0 0 0 0
8 | TCycle 0 0 0 0 0 0
7 | No_FAKE 0 |n.c 0 0 0 0 0
6 | SelCIKT 1 n.c 0 0 0 0 0
5 | Calibrate 1 n.c 0 0 0 0 0
4 | DisAutoCal 0O [n.c 0 0 0 0 0
3 | MRange2 1 n.c 0 0 0 0 0
2 |NEG_STOP2 0O |n.c 0 0 0 0 0
1 |NEG_STOP1 0O |n.c 0 0 0 0 0
O | NEG_START 0O |n.c 0 0 0 0 0
s.c. iy acam A F WEHKES, n.c. ATHAL
*def Jy b i B A7 5 A9 BRIAAE
BT A7 2% A I T PR IR
Bits | Name | Description | Values
Reg O
o NEG_START Negation start input O = non inverted input signal - rising edge
1 = inverted input signal - falling edge
1 NEG_STOP1 Negation stop 1 input O = non inverted input signal - rising edge
1 = inverted input signal - falling edge
2 NEG_STOP2 Negation stop 2 input O = non inverted input signal - rising edge
1 = inverted input signal - falling edge
3 MRange?2 Switch to measurement O = measurement range 1
range 2 1 = measurement range 2
4q DisAutoCal Enables/disables auto O = auto calibration after measurement
calibration run in the TDC | 1 = auto calibration disabled
5 Calibrate Enables/disables calibra- O = calibration off (only MR 1)
tion Calculation in the 1 = calibration on

ALU
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2.6 # 1 MEE

6 SelCIkT Select reference signal O = use 32,768 kHz as cycle clock
for internal cycle clock for | 1 = use 128 * CLKHS as period for cycle
temperature measure- clock (32ps with 4 MHZ high speed clock
ment signal )
7 FAKE # Number of dummy cycles | O = 2 Fake measurements
at the beginning of a 1 = 7 Fake measurements
temperature measure-
ment
8 TCycle Sets cycle time for tem- 0 = 128 ps cycle time @ 4 MHz
perature measurement 1 =512 ps cycle time @ 4 MHz (recom-
mended)
9 PORT# Sets number of ports O = 2 temperature ports (PT1 and PT2)
used for temperature 1 = 4 temperature ports
measurement
10-11 | START_CLKHS | Switch on high-speed O = Oscillator off
oscillator 1 = Oscillator on
2 = settling time = 640 ps
3 = settling time = 1280 ps (see Bug Re-
port)
12-13 | CIkHSDiv Sets predivider for CLKHS | O = divided by 1
1 = divided by 2
2 = divided by 4
3 = divided by 4
14-15 | CALRES# Sets number of periods 0 = 2 periods = 61.035 ps
used for calibrating the 1 = 4 periods = 122.07 ps
ceramic resonator 2 = 8 periods = 244.14 ps
3 = 16 periods = 488.281 ps
16-19 | DIV_FIRE Sets predivider for inter- O = not permitted
nal clock signal of fire 1 = divided by 2
pulse generator 2 = divided by 3
3.= divided by 4
15 = divided by 16
20-23 | FIRE# Sets number of pulses 0O = off
generated by fire pulse 1 =1 pulse
generator. 2 = 2 pulses
3.= 3 pulses
15 = 15 pulses
Reg 1
8-10 HITIN1 Number of expected hits on stop O = stop channel 1 disabled
channel 1 1 =1 hit
2 = 2 hits
3 = 3 hits
4 = 4 hits
5 to 7 = not permitted
11-13 | HITINZ2 Number of expected hits on stop O = stop channel 2 disabled
channel 2 1 =1 hit
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2.6 # 1 MEE

2 hits
3 hits
4 hits

0 7 = not permitted

15

EN_FAST_INIT

Enables fast init operation mode

Fa
Fa

st init mode disabled
st init mode enabled

16-19

HIT1

Defines operator for ALU data post-
processing

MRange1: HIT1 - HIT2

MRange2: HIT2 - Start

Zl~olubwm
(|

o on

ange:
Start
1. Stop

2
no

Stop

0
RN

. Stop

0
[N
N

. Stop

=y
RN

no action
Cal1 Ch1
7 = Cal2 Ch1
9 =1. Stop
Ch2

A = 2. Stop
Ch2

B = 3. Stop
Ch2

C =4. Stop
Ch2

ocouQrQuwWONLO-0
[
(6%

MRangeZ2:
1 = Start

20-23

HIT2

Defines operator for ALU data post-
processing

MRange1: HIT1 - HIT2

MRange2: HIT2 - Start

MRange1:

O = Start

1 =1. Stop
Ch1

2 = 2. Stop
Ch1

3 = 3. Stop
Ch1

4 = 4. Stop
Ch1

S5 = no action
6 = Cal1 Ch1
7 = Cal2 Ch1
9 = 1. Stop
Ch2

A = 2. Stop
Ch2

B = 3. Stop
Ch2

C = 4. Stop
Ch2

MRangeZ2:
2 = 1. Stop
Ch1

3 = 2. Stop
Ch1

4 = 3. Stop
Ch1

| Reg 2
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0-18 DELVAL1 Delay value for internal stop enable DELVAL1 =0 to 16383.96875
unit, hit 1 start channel 1. Fixed
point number with 14 integer and 5
fractional digits in multiples of Tref
19 RFEDGE1 Edge sensitivity stop 1 channel O = rising or falling edge
1 = rising and falling edge
20 RFEDGE?2 Edge sensitivity stop 2 channel O = rising or falling edge
1 = rising and falling edge
21-23 | ENLINT Activates separate interrupt source | Bit 23 = Timeout interrupt en-
wired by OR able
Bit 22 = End Hits interrupt en-
able
Bit 21 = ALU interrupt enable
Reg 3
0-18 DELVALZ2 Delay value for internal stop en- DELVALZ2 = O to 16383.86875
able unit , hit 2 start channel 1.
Fixed point number with 14 inte-
ger and 5 fractional digits in mul-
tiples of Tref
19-20 | SEL_TIMO_MRZ2 | Select predivider for time out in 3 = 4.096ms until timeout
measurement range 2 2 =1.024ms
1 = 256ps
O = B4ps
@ 4 MHZ CLKHS
21 EN _ERR VAL Timeout forces ALU to write O = disables
OxFFFFFFFF into the output regis- 1 = writes into result register
ter
Reg 4
0-18 DELVAL3 Delay value for internal stop en- DELVAL3 =0 ... 16383.96875
able unit , hit 3 start channel 1.
Fixed point number with 14 inte-
ger and 5 fractional digits in
multiples of Tref
Reg 5
0-15 PHASE_FIRE Enables phase reversing for each | O = no pulse inverting
pulse of a sequence of up to 15 1 = inverts pulse signal in phase
possible pulses.
16-18 | REPEAT_FIRE Number of pulse sequence repe- 0 = no signal repetition
titions for “quasi singaround”. 1 = 1 signal repetition
2 = 2 signal repetitions
7 = 7 signal repetitions
19 DIS_PHASENOI Phase Noise unit if START/STOP 1 = disable phase shifting
SE events are correlated with CLKHS
20 EN STARTNOIS | Enables additional noise for start 1 = switch on noise unit
E channel
21-23 | CONF_FIRE Output configuration for pulse Bit 23 = 1 negate output Fire 2
generator Bit 22 = 1 disable output Fire 2
Bit 21 = 1 disable output Fire 1

acam-messelectronic gmbh - Am Hasenbiel 27 - D-76297 Stutensee-Blankenloch - Germany - www.acam.de
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] TDC-GP2

mess-electronic

2.6 # 1 MEE

26.2 EFFR | BEm AR
ADR | Symbol |Bits |Description
0 RES_O0 |32 |Measurement result 1, fixed-point no. with 16 integer digits, 16 fractional
digits
515 20 o 516
1 RES_1 |32 |Measurement result 2, fixed-point no. with 16 integer digits, 16 fractional
digits
2 RES_2 |32 |Measurement result 3, fixed-point no. with 16 integer digits, 16 fractional
digits
3 RES_3 |32 |Measurement result 4, fixed-point no. with 16 integer digits, 16 fractional
digits
q STAT |16 |15 - 12 1M1 10 9 8-6 5-3 2-0
13
n.c. Error Error Timeout Time- | # of # of Pointer
short open Precoun- |out Hits Hits result-
ter TDC |Ch2 Ch1 register
5 REG_1 |8 Content of highest 8 bits of write register 1, to be used for testing the
communication

Ky £ F RN &5 B35 A7 8% 1 0 TC Hh B AR A R A A s R R R M e e o DU L 20
1. HEENEVER 1 Al fg I
2. WENEH 2 P REEM, UEMFSHERLEI
3. HAM SN 1 A AT DUEAT R R v
FE I Y 1 R R R o U, Al 0 R D TR B A B O T AN R o I R . SR R B 2 K S AV I R
W, M ALU & B IREM N g 1T AT SN OXFFFFFFFF,
a. WEWHE1, #ITKH#(Calibrate = 1)

W B2 2 B0 N 0 R AR I B0 R A A0, PN S M I A T A R SR ME I £ B LA DIV_CLKHS (DIV_CLKHS =1,
2. 4) o FCUEMH R 32 A A, th 16 DL AEBR 16 AL /N AL . RIE— ANASHEME H F — AN R A A% . R AT
N A (2"°) TR, LABARAT (276) g5 ok, B L 2 (A T AR LE

Time=RES_Xx T, x2SV RES Xx T xN, with N = 1, 2 or 4

Time< 2x T, x 20K

b. MEWHE 1, AuETRAHE(Calibrate =0)

AR AL A T A A5 5 35, DL 16 AR IR B U A 70 45 B A A7 48 1 = - 5. JT(WORD) . 45 S F 2 88 AR =
HIL(WORD)# ¥k 0. &5 R BACA AL, Bl 2 AME B AF .
Time=RES_XxLSB~ RES_XxB6%5ps

c. WEWCHE 2

FEM NS 2 1, TDC—GP2 N SZFFRHENI &t o I 5 45 S Py S8 AL ME I b B I A5 550, P S8 AR HE I B 4 o 2
HEI 4B L DIV_CLKHS (DIV_CLKHS=1. 2. 4) . IHUE(EJE 32 f7€ A%, 16 73850/ 16 A7 /N B4 i o

acam-messelectronic gmbh - Am Hasenbiel 27 - D-76297 Stutensee-Blankenloch - Germany - www.acam.de
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mess-electronic

TDC-GP2

2.6 # 1 MEE

P — AN BHEAE (7 P — A 27 A7 o AT I B2 (20) T 0, AR (27"0) S5, BA 2 4 TR A7 7

Time=RES_ Xx T, x 2°SOV=RES XxT+xN, with N = 1, 2 or 4

263 REFHE
TDC—GP2 24t 7> 16 fL KPR 7 A7 45 -
Name Description Values
Pointer Pointer to the next free result register
Result-Register
# of Hits Ch 1 Number of hits registered on channel 1
# of Hits Ch 2 Number of hits registered on channel 2
Timeout TDC Indicates an overflow of the TDC 1 = overflow
Timeout Precounter Indicates an overflow of 14 bit precounter in MR2 1 = overflow
Error open Indicates an open sensor at temperature measure- 1 = open
ment
Error short Indicates a shorted sensor at temperature measure- 1 = short
ment

acam-messelectronic gmbh - Am Hasenbiel 27 - D-76297 Stutensee-Blankenloch - Germany - www.acam.de
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mess-electronic

3 W EVEH 1
3.1 1868

A~ stop L H—> start @i

A3/ 36 ) W 43 95 % 50pS RMS (root mean
square)

BAKH ALK 65ps

V) o Jok i o6F 1) 23 ¥ BE T A 15ns

B/ stop 1 #B AT LLEEAT 4 JCRAE

MEVER: 2.0 ns —1,8 ys

AN T8 #A] DLk B LR BV Al
ENABLE 5| 42 fft 35 K ¥ stop {5 5 f AL DI €
AL AT B AN 5 2 R 22

H'7 TDC Ji LA Sk A #8170 Fi i 1 1% 9 S DR R R AT v
i) Rt P SRR TR N e L i h = b pea g ]
TDC M EM . B LR BB i i . IR L A
R R B AT £ 7 A AL A A AT LURE i R AR Sl T
A Bl P BESRAT 10 o e DN R PR A B el AR
TS P P D P B P e A 4 S R I TR) R

Stop

coarse
counter

High-speed unit
A A A ‘
dynamic value memory
L]
data post processing ‘

edrr el
4% \
|

K 5

W&ot START /5 5 ik, #4# STOP {5 515
ko HFRTE AR 3 2% A7 B FRL A v B 28 B v B 7T LA
H L START {55 Al STOP 15 5 2 fa) Ik [a] /&) b, 0 & 3
FE AT 3% 20 {7 .
3.3V M1 25°CH, GP2 [/ & 65ps. RMS
TR 50ps (0.7LSB) o i J& F1 AL He % 7 FL 3% 1) 4%
T SR I Ta) A7 AR K R S o 388 5 2 3 o A2 v ok M £
JE R S AR AR T B AR 2 . FERHERL R, TDC &
I AN A M B A R T A s KN I TR
il :

tyy = BIN x 26224 =~ 1.8 ps

TDC-GP2
3.1 Wk

Start
Stop 1 | | | —l—
MR P e
Stop 2 rl_
—
INTN |

Figure B

Time (Condition)

Description

tph 2,5 ns (min.)

Minimum pulse width

tpl 2,5 ns (min.)

Minimum pulse width

3.5 ns ns (min)
1,8 ps (max.)

tss

Start to Stop

15 ns (typ.)

trr

Rising edge to rising
edge

ter | 19 ns (typ.)

Falling edge to falling
edge

560 ns uncali-

Last hit to data valid

tva
brated
4.6 ps calibrated
txx | No timing limits
tyy 1,8 ps (max) Max. measuring range
NGRS

B — AN N\t 38 AT AR R R B R B Y
o YR kR A . T IE R E register O [ bit O
-2.(NEG_START, NEG_STOP1,NEG_STOP2)#l
register 2 /) bit 19&20, REFDGEx K% Ffih & #5 o

SEAMFTAT ) START/STOP iy A sify 1135 32 5 i HLF

W -
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mess-electronic

NTESRY (m ]
3.2 N 2R
Configuration 3.2.1
-Mode
-How many hits per Chan.
-Clock
-Calibration
Initialization ~ 3:2.1 |4—
3.2.2
TDC unit waits for
-Start pulse
-Stop pulse(s)
[timeout |

Read Data 3-2-4

Calibration 3.2.2

measurement

3.2.4

Write

ALU postprocessing 3.2.3 new value into
according to HIT1 & HIT2
HIT1&HIT2 one stop more than
only one stop
| Interrupt 3.2.3 '_’I Read Data 3-2:4

321 E

EH UM TDC—GP2 Z i, W2 e #ir 5E
NN I R S

a. LM ETLH 1. ¥ & register 0 [ bit3,MRange2 =
0,

b kS H e (WS F 5.171)

Wi E register 0 () bit 6, SelCIKT kKit#F
32.768kHZ [yt &h (“07) BREEHmAR( “17 ),

Register 0 [fJ bits 10&11, START_CLKHS Hi=k1)
P Bl R UCR ] 32kHZ gk, WHEh “07
SURF R g R 2 g 17 5 WA 75 m IR
I EP AR, SPEIRGASRMNEE R “27 , A%
ARG AN W E R “37 .

Register 0,bits 12&13,CIkHSDiv & f 3k 13 # 2 2% i g
Wt A B (1, 2804) o XX EEE 1
AR AR EE, Oy AT 2% Tref( N B I 4 KT

B 1) e K I R AT R INE, ALU A4 43 iE % TAE. 750 ALU
Hi {5 OXFFFFFFFF.

[ IS}t B A 2*Tref (N FEI4T) <1.8us, LLIE G 720 15 v
FISF B 1) ¥4

TDC-GP2

3.2 U

c. W E I ifi U hit KL
F /AT LLAE register 0,bits 8—10 (HITIN1) il bits
11—13(H|T|N2)rhix;‘t’ TDC-GP2 Z & 1 hits A4
A ME R Z e E 4 K. TDC-GP2 &—Hill&
B 52 )% BB hits Yok K AR R H k.
d. e HEE PR

L3 00 109 4 P A o ot Uk R L S ) eSO T KA T
LL TDC-GP2 [y ALU i 2 A ARG I I 5 45 4L . ml e o ¢
register 0 [ Bit5(Calibrate) iy “ 1”3k i% FAGEN & . H#E
A A W

AT HHATRME, TDC W& 1 ANF 2 NS uph R, X
PSR /E S Cal1 # Cal2 fEfgik k.

WA v a] R B A WE U Cal1 At Cal2:
— it SPI#:0ki% Start_Cal_TDC #54 sk 8k iF

- B it % 52 register 0 [ Bit4 ( EnAutoCal) = “1”
KEB B . AERZ BN Tk A B R .

e. & X ALU 4 kb 3

JL4E TDC Fot AN s il A& 4 3%, (E2H P L
H o ALY 5 MG 5 2 B0 22 . nl DLAE
register 1 ) Bit16-19 (HIT1) BlJ% 20-23 (HIT2)
AT RE . HARBE N

O = Start

1 =1. Stop Ch1 9 = 1. Stop Ch2
2 = 2. Stop Ch1 A = 2. Stop Ch2
3 = 3. Stop Ch1 B = 3. Stop Ch2
4 = 4. Stop Ch1 C = 4. Stop Ch2
6 = Cal1 Ch"

7 = Cal2 Ch1

ALUTHE 23004 Hit1-Hit2.

il 4 -

Reg1 = OxO1xxxx = 1°* Stop Ch1-Start

Reg1 = Ox23xxxx = 3™ Stop Ch2-2" Stop Ch1
Reg1 = OxOBxxxx = Cal

W RCR IR HE SR A, T ALU it 25 8047 78 42 RS v 5
(B TIEAE R 2 Ah o FERXFE L2 R, ALU 5
24 Calt/Cal2 JRUHHs S5 Nl 7 47 85 0D o
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mess-electronic

RES_X:M
CaB-Call
CaR-Call=gradient
Time= RES_Xx Ty x 2°K1S0V= RES Xx T, o xN
N=1,2ord4.

measured
time forbidden
Cal2 R
Cal2-Call
RESX—=========—> I=gradient
Call :
|
|
|
2xCal1-Cal2 '
=offset ! .
1xTref i 2xTref real
. time
time
Kl 8
f. 3% B4 N\ fi & 7 =X

i ¥ Eregister 2/Bit19&20 (REFDGE1 &
FEDGE2) /" n] LLE FESTOPH A AL LTHiv/ T B o
Jifph % (RFEDGE= “07)ik 2 [ FFHyFI R B AT 1R o fid =
(RFEDGE= “1). H /' nlilijd & Eregister 0fBIit0-2 (
NEG_X) #E&i— AN A 1 (Start, Stop1#1Stop2)
B — A R A . 4RFEDGE = "0"i, NEG_X ="0"
W _E TRl %, NEG_X = "1" I Bl fi % .

9. i
Ik S (Pin8, INT) ®LLH AN M A Wik, 165 1F
F2MIBits21-23 (EN_INT) #4712+,
EN_INT=0 Rl

1 ALUZIH

2 EIEFITUL B E IR EESL

4 TDCH.L#iH
WIRFEHAFHALL LR h W, wEs «s” 1
FEAN [R] ) 3 30
TE AT J DR 25 0F b 5 B A 3 — D iR
AT TWE 2 )G, HAF6ER LR “Init” #lisk
GP2 LU# TDC figfigH:5Z Start f1 Stop {55

3.22 i

146 4 2 JF D 7 6 B Start i v TF 4 T
fF. SEIRCR IR (eI P A 24
SRAE) SUF BN Ry GRS 412951 8ps ) I
AFFIETAE.

TDC-GP2

3.2.1&HE

I 0 00 2 SR B i A7 i AE TDC . RS T A2 28 11
Bits3-81] B s R H .

WIS AT A, T SE R 22 2 )G TDC JF4h il & — A~ Al
WA B UE I 4 E ) (Tref /1,2 or 4) « BRI
P& (Cal1 F1 Cal2) H#Ef7fit#E TDC Wik,

start || < Cal2 >

Call
Stop |_|

RefClk J | | |_

K9

3.2.3 ¥iE b

EI AL R, ALU JFURM IR HIT1 A1 HIT2 % & Ab HL5
PO R AN ERs . W RR AT HE, ALU fE
B 16 AL RGO 205 A A A . WA T AR, )
ALU 16408 3.1.1 S5 PRI 7 3047 o S 30 32 A i [
SEVE RVBUCE B AT

BE HIT1=HIT2=5, [ {Jik ALU.
ALU AR T A6 2 (9 B i) phy & 75 T AT B HE A v fi T 2

2

JE o

#* 1: ALU W7

un-calibrated calibrated
3.3V 220 ns 1.8 pus
2.5V 310 ns 2.5 us
2.0V 580 ns 4.6us

ek B ALU FIRA1E R R W (7F reg 2, EN_INT H&%
B, NG REFERTAE TSRS, TS meE
fio RJE T AR B NIREN 1 1, FFE4R R F— 26k
HIPRTE. IR TFAERS I 0-2 AT LU R 8 AT 1R SEBR AL
B,

3.24 i HE

HLAE T P 6 400% 101 10ADR RS e 5t T . 5517
1716 AR CRECUERN) i 32 AR (RS
$#5) , TDC—GP2 Mip =i R T i i o 45 3L .

a. AR UEE %

A U B 2 DA 2 B AN A X H B 1 68 7 1 5 AR R
1BIN =R AR ] 4EIR I ] ~65ps

Time = RES_X x B5ps

b. A% W B ks X

FEESHE 2 LA 2 RS TE S DG 32 A7 [ 52 v s 8. 2
DL Y B b 1 5%
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] TDC-GP2

mess-electronic

3.2.1&HE
Time=RES_XxT4xN, N =1,20r 4
e ZANBERE L2 X Tref X CIKHSDiv , & UALUKG Wzn:. .
S IR S AR i H 27 A7 %% b 5 NOXFFFFFFFF. configuration
ALU &R R AV — O . W SRR 1k —YCREE, ) ' )
WAAAE HITAHIT2 o AT i fr 4k 5 ALU 157 5 write reg1=0x100400 4 hits on channel
fl TR, 765 HIT1/HIT2 5 A 64 2 J5 4.6ps CREMEA ;: ‘;aécu'ate
) Hi# 580ns CAERME(L) 2 W ASHEM K 1A HIT1/HIT2 it1-otart
AT S48 Initialize
\./\./.hile[CheCk interrupt flag)
write reg1=0x200400 calculate Hit2-Start
wait(4.6ps)
write reg1=0x300400 calculate Hit3-Start
wait(4.6ps)
write reg1=0x400400 calculate Hit4-Start
wait(4.6ps)
BLAE T RAE BT RAT B #4715 % A7 O 2 3
HNFREI LA TR 0] 27 A2 28 Motk 4.

B TDC—GP2 AEHEAT I Yl k2 i o W0 i 52 3% AR 4
“Init” FFAHIEH I LLET TDC ] LU ICH 1Y Start A
Stop {ii 5 -
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Runtime
High-speed unit

mess-electronic

4

TDC-GP2

Start

Stop

NTTE= Ny
ME I 2
H4 —~ Stop M i& X} N Start i i& Start F1 Stop 2 [A] f I 22 LL 26 A7 {0 2 E [ - 5.
WAL 7 M4 50ps RMS
V) o Jok it 1) 2 #2320 2 x Tref —t,—
H 3 IREHTE e
METEE: 2XTref~4ms@4MHZ Start
A BFHR BRI il R et b et
AT stop f5 5 A — ARl 10ns 1 T 3 Stop 1 LI L]
B, AR AEMER Y stop £ fiE LA B I N
oty = L[y {2 S S R 7 A s e INTN |_
7 TDC & LA 5 3a 3o o4 350 ) H 2% 1) A% 1 S 3B R EAT v i 11
B2 BRF 1) 10 0 1t T 3 4 5%, U ki 'gure
1) o TEMETEHE 2 R HarE B2k w0 & 1 i Time (Condi- Descrintion
KI T FG, 3PE (R FEAR A . fEBERF, T D Ciy tion] P
e T B TG I AN B A I [ (R B, AL EE NS T AR . — .
THRS T O P {3 EUAARROHEMER 61 172 i o [ten | -9 1S (min) | Minimum pulse width
IfA (fine-counts) . 7P YCEESMIE 2 7], T D C tpl 2,5 ns (min.) Minimum pulse width
R AEE B S 1% (coarse-count) . tes | 2% Tref Start to Stop @
12*Tref Dis_Phasenoise=1
Start to Stop @
Finécount‘l Fineco\.intz - o DlS_PhaSenOlSe=D
- TR <Ot trr | 2% Tref Rising edge to rising edge
ﬁfcf'km s |27 Tref Falling edge to falling edge
ﬂ ‘ Coarsecount - tva |4.6 ps (max.) |ALU start to data valid
T tyy 4 ms (max) Max. measuring range
] WAL

time = Tref x (Cc + (Fcl - Fc2)/(Cal2 - Call)

K 10

3.6V 1 25°CIf, TDC—GP2 (/N #i#% & 65ps.
RMS M3 K4 )& 50ps(0.7LSB). 7 H % ()45 15 4T 38 i
TF) 3 B e T I R A R PR . /R I T 2 o g R
R e 00 1 0 KL W ) R DRI U A RS ] 2
WAURAT R UE . AERSHERAIR], TDC 43510 i — AN R
AN FEE Y I B R 4

DN 0 R A2 PR TR T B B KD

tyy = Tref x 2'% ~ 4 ms @ 4MHz

B — AN Hi N ity 34 ) A BT B R T R R B AL R
H3. TIlid % E register 0 [ bit 0 -2.
(NEG_START, NEG_STOP1)ik#fil k. HAMNIE
i) START/STOP % A it 111 35 37 43 1oy F P B0 o

E: WA Start—Stop Z[HI I 2/ TR /MR t2, .
TDC K B P AT /DT toz (I 2 i
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mess-electronic

N E=RY (=
L1 ERER
Configuration 3.1.1
-Mode
-How many hits per Chan.
-Clock
-Calibration
<
Initialization ~ 3-1.1 |4—
3.1.2
TDC unit waits for
-Start pulse
-Stop pulse(s)
[timeout |

Read Data 3-1-4

Calibration 3.1.2

measurement

3.1.4

Write

ALU postprocessing 3.1.3 new value into
according to HIT1 & HIT2
HIT1&HIT2 one stop more than
only one stop
| Interrupt 3.1.3 '_’I Read Data 3-1.4 |
Figure 12
MI1EE

FETFURAE N 2|, w2 GP2 HEAT A .
EVEE 2 1 LR E N

a kBN ELE 2. % & register 0 ¥ bit3,MRange2 =
1.
bk BEZH Il (A 2% 5.1 75)

DT 29 TDC — GP 2775 2 1wy # I 4 >k 30E 47 I 1] 1)
R o AEMRTHFERY F AP, A e B R R 2 i) T LA
WD . FE4R a8 1 L E I Rl L, 32.768kHZ I B
BT I

& E register 0 f bit 6, SelCIKT =1 &&= 4.

Register 0 [fJ bits 10&11, START_CLKHS Hl k4
TR I o SR R R A R 17 R T
A4 FEL IRV R 3 B AR T T, o B R IR 3 s Y 1
€27, NATRG AW N BCE R “37 .

J2 FH R 5 B M IS S TS B (1, 288 4) .
I J9E FE 5K g /I B 1) ) 5 2R A BT T 1) 58 B 5 i

£, = 2x T X oCIkHSDiv

¢ NI [) JR) i -

B = 14 T ¥ oCKkHSDiv

WA 2X Trefx 2€%HSPY <4 8us, 71 ALU 7E 1%
HE B 23 ¥ H % tH 2l OXFFFFFFFF.

TDC-GP2

4.1 IR A

c. W B TR hit kK

F /] LLAE register 0,bits 8—10 (HITIN1T) H¥%E
TDC-GP2 ZE 1) hits B4, 7R & 2 i i
12 & 3 K. K Start Bl 1Eh— UCRFETH L,
JT LA HITINA 50 A2t e R 42 1. TDC-
GP2 2x— H & H 2L B T (1 hits el K A it
H. Register 0, Bits 11 to 13 (HITIN2) %Ji'E 0.
il :

2 stop pulses are expected:
HITIN1 = 3, HITIN2 = 0

d. LR

Wl i % register 0 1 Bit5(Calibrate)y “ 17kt #%
REUHED & o 0 D &30 [ 2 b AT RS M

TDC 4 BB 1 AR 2 ALk I i 8 300 Sk
XA KR AE ) Cal1 A1 Cal2 fEffiE k.

A PR T 20] H R BE RS HEA Calt i Cal2:

— Wit SPI 11k 1% Start_Cal_TDC #§ 4 K s
=

— B ¥ register 0 () Bit4 EnAutoCal= “17 %
PRI R . RS ENH 45k 53R

e. & X ALU i b v

RS TDC ot a] LU & 3 CRFE, T ALU &R IK R g
THHE—RFEHFE. AT LLLE register 1 [ Bit16-19 (HIT1)
PLK 20-23 (HIT2) HiE ALU P 8 w5 A ik pf 2 1)
R0 B T TR g o pr RS PR 2 (R B I 7 v, Start
Jik#h7E TDC W45 A Stop ik b 2.

Reg1 = Ox21xxxx = 1°* Stop Ch1-Start
Reg1 = Ox31xxxx = 2" Stop Ch1-Start
Reg1 = Ox41xxxx = 3" Stop Ch1-Start

ALU 2 BLTR 2 20t SIS T8 (8] B -
HTI-HIT2)

Cak-Cafl
Time= RES_ Xx T, x 20kHSDV

RES_ X = CoarseCout+
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IRE=S PN

i % # register 2 ) Bit19&20 (REFDGE1 &
FEDGE2) ,H /= n LLik$ STOP iy A\ 2 L Aws s~ b
Yy il R (RFEDGE= “0”)ik /& b FH AR i 6] I fih
K(RFEDGE= “1”), Fi/"w[lil# & register 0 i)
Bit0-2 (NEG_X) fE&F—AM¥i A1 (Start, Stop1 #i
Stop2) Hihn—W I XAHEE. 24 RFEDGE = "0"HY,
NEG_X ="0"IJ EJFofih %, NEG_X = "1"IF B& 5 fil
Ko

g. i
RIS (PIN8, INT) 1] A A [\ 1 s, 76 %5 17
F2MIBits21-23 (EN_INT) #4712+,
EN_INT=0 JrhHii
1 ALUZH
2 IR BT R E IR AR EL
3  TDCHItHki
nE R sk TERARF L.
LEAREE JE K 5 B A Sl — B AR .
WATTREZ G, BRI EERM “Init” FIHH1L
GP2 LI TDC fef 432 Start il Stop 15 % -

412 &

Wit 2 J5 TDC #ocE i £ Start @i b %5 — AN keh

JEITUR TAE, B 200k B0 T5E B KR A (R i Y0

2 ilIE 1 R Z AT 3 UORFE) sl 8 I 2 1

JafEib TAE. Wl i E Reg3 i Bits19&20
(SEL_TIMO_MR2) Ri%FEA A 1 2k o b B X 1 1T
PR S I ) o AE AMHZ, I B $50 4 R

SEL_TIMO_MR2 (@ 4 MHz, CIkHSDiv = Q)
0 28 x T x 20KV - 54 |15
1 210x T x20KHS0V - D56 s
=2 212X T x 2°KHSDY = 1024 s
3 214 x T, x 28D = 4096 ps

FEIN [ B & 45 %2, TDC i g A K v I e ] 300 LA A7 A

413 HE e

EWEZE R, ALU JFRAIE HITA A1 HIT2 #9828 4k 2R
Bl LS Rk N th A7 A7 s . ALU KIS 4.1.2e PiJf
T VEREAT v SOF AR 32 A7 1Y [ 5 1 s8R B i A A
. WHE HIT1=HIT2=5, ¥k ALU.

ALU BEAT V5B A8 Bl f9 I 1) ey 436 Pl Pl P R -

TDC-GP2

4.1.1 %#E

* 2: ALU )%
3.3V 1.8 ps
2.5V 2.5 ps
2.0V 4.Bps

kB ALU R AE i (7 reg 2,

EN_INT srig) , HEH & AA 4 A sk 3o,
WO RS A A B AL . ARG B A A A AR JR L
1, JEFRIA T — DB IC. IREFAFERM Bits0-2
EIVN TN - DN LT N U T VA

414 S5
LAE P R %40 101 10AD R RE 6% B2 50 T . B ik
TP32UMEH (R HEH ) , TDC— GP2 M de i A 2 A I
Sk AR .

PL 2 B AN T 2 7S 1 32 A7 (14 ] ¥ i H A 35 DA
PR ISt o] 37 Ay o5z /N BRLASE FRY IF T 1] B85
Time=RES_Xx T, x 20KHS0V,

ALUBRFIR K AVFRIT — UCRFE . R A I — YRR
TFEME, WAFBAEHITUHIT25 5 A H 2k s s
ALUTHEEHAL R A . ZERHITUHIT2E N4 2 J54.6us
(K HEfE) 2#%580ns (ERGHEED 2 WARETR IR I
HITA/HIT23E47 1352 5 #4E

il

configuration

\./\./rl‘ite reg1=0x210400
1, calculate
Hit1-Start

'3 hits on channel

Initialize

while(Check interrupt flag)
write reg1=0x310400
Start

wait(4.6ps)

write reg1=0x410400
Start

wait(4.6us)

calculate Hit2-

calculate Hit3-

JITAT RAE A #R A7 AE 5 A7 48 O 2] 2 o BATR B LA
$5 1) 75 A7 s ik 3.
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5 i TDC—GP2 fEREAT F Y 2 1 4 2508 1o R 1A%
5 “Init” FERRBIAE 4 LUE T TDC AT LU ICH 1Y) Start
F1 Stop 55 .

4.2 Stop 5l

WA Z AT AL, TDC-GP2H] LA 1 3L b i % 1
, FKBE#GEIESTOP L3 Wkhitd (4L — Khit. Bk &
FLASTART S 5 A2 s, KREE/NT10ns.

PR AL B SIS 1T AN g S AT E .
K FH N 5R SR G I AR SR AR RES | IR 20 B . AT AE
REG2-4¥JDELVAL1, DELVAL2 #1 DELVAL3 T 34T %

=558

H.:

= DELVAL1 ... DELVAL3Z 1447 3550358 4> F1547
ANBCER 43 28R FED ] R VB, R e LA S R A S
JA .
Delaymin =DELVALX X Tref X CIkDivHS

w FRE Y BE i TR 3N I B E 3

s BERUEDAUETHE, BB R 2 2R — AME
K3 T 44

WRANE AT (1 20 A7 25 #R T, AN 75 S 14 57 il {0 200
SR 0.

1 4 :
4 Mhz reference, CIkHSDiv = 1
DELVAL1 = Ox3200 1°* Stop not accepted be-
fore
(=400*Tref) 200 ps after Start
DELVAL2 = Ox3300 2" Stop not accepted
before (=408*Tref) 204 ps after Start
DELVAL1 = Ox3400 3™ Stop not accepted
before (=410*Tref) 208 ps after Start

TDC-GP2
4.2 Stop Btk
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9. T 4l 1 38 AR IR T e

5.1 k% 4%

TDC — GP2HCHS A% [ 3 P HE 58 1 e £ 5

W I b RIS O £ R R 2§
TGl ft #7610 i 2 L 2%

m BRKHZI b —— 1 s I

O.11 R IR A%

L # TDC— GP24 1 % 4 2-BMHZ i M B 17 £

ME . 0 56 P2 TP TDC — GP2IE i B8 3 35 5 4

I 6 O TR — 5

Xout

£
x

15pF 15pF

3 3

Figure 13
I ds AE AR P2 034 260pA.

DR g L2 7 g AT I () 00 2 A 0 50 B P 4 % 8%, BT LA
GP2 fighy A ¥l 2 MIT 8 I [/l . 7R, TDC
PR E) INIT AR 2 A3 IT 8 ik i eh . 28R T
P 5 a4 10 Ab JL N (8] T 5 S I ZEIR « 7E register O ¥ Bits
10 & 11, (START_CLKHS) #AT¥#% & :
START_CLKHS = 0  #&@ask

1 % 45 T

2 FEIR 640 ps Ja JTHRI 5

3 FEIR 1280 ps J5 JT il &

FEGR I F] AT LLAE 640 ps Al 1280 ps 2 M HEATERE, X
FE v] DR AIE 3R 355 95 77 D0 2 0T 46 2 i st e &5 4. 00 T 0
PR Fe IR 640 us WAL T .

F: X TFTAERR, EFHASTART_CLKHS—eBEER
BEEPHRHRRE.
SRR Uy i, nl DL S AR B i A .

i

TEBEAT R A R I RAT I CFEARD RN, AR
W AT K2 2mes IR ) A SRR B A T AR A . SEEELR
W6 260 pAs * 2 ms = 0.52 A .

TDC-GP2
5.1 ki as

5.1.232.768 kHz #E ¥ 52

TDC—GP2 F 8 —A 32.768KHz I JEvE i >k 423 41 i
T BRI AT I PR HE . R AR g IR D 2 .

CLK32in
CLK32out

32,768 kHz

15pF 15pF

3 3

Figure 14

S O B — BT TAER S
(START_CLKSHS=1) Jf: H. R 75 B 5} iy i b k47 12
we Cin SRR &R, WIFE R m s sh A ) g, )
WA A 32.768KHZIN 41 T,

W 32.768 kHzHR 3% % 4 20 F TR, 3.6V
IEAE KL A4.5 pA. TDC—GP2itnf L@ T 5 i
CLK324 it — A AR AL T i o 3 AN 5 1] bl A 4
AEHRERFE A o IX AN A ERARATURE FE B b m DL H 3 i o
RE]/NTF0.3 pA. DR UGS U 2 A A B 28 R i ek, i 2R
WA TR . BER S 3 IR PR I TR K £ 4 2s .
AR T L R A E T 3232, 768 KHz I iy A R .
T3 W CLK32In 24 % 2 4

9.1.3 Bt = E P B R 2%

T 2-8MHZ 1B & e % 2 AR . Aahtk, FrClRA
XGRS . EREEMRER K, 0.3 —
0.5 %, JFHAEFHEKEZE, Kkt TDC—GP2 &illfT
T M DN B DA S SFe 32 e 0 e ¥ A TR IR R R A o 0t LUK
i) 32.768 kHz I #h JyH . TDC—GP2 M 32.768
kHz 120 5| H Star/Stop Bk, FfJ53) TDC ool &
VO 22 . 45 AP AE 5 R AF A, IR p Wibs 4 &
7o oAb B AT LAE 5 B R AR T A AR AR 22 . 7
register 0, CALRES# 1 X i EEAT B B, B2l 24k b
gk H"START_Cal_Resonator" iy 4 FF 44 E AT &

Bl DI TR) W) B 4 CALRES#¥ 5, CALRES#&E T
32.768kHz I Bl i A 4L

CALRES# @] 2 periods = 61.035 ps

1 4 periods = 122.07 ps
2 8 periods = 244.14 ps
3 16 periods = 488.281pus
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R 45 SR e LA s N R e A IRl DIV_CLKHS
(DIV_CLKHS=1. 2, 4) . ME4 LT 16 {735

53 H 16 A ANEGES 3 21 1) B2 A [ 8 T m B AR
Time=RES_ xx Tygg i x 27V-CHKHS

AL L3S BE A 0 31X AN 2 5 PR (AT LU AR i v B
H 18 1E K% RES_X / REStheor -

4 :

RGKH AMHZ 138 3% . CLKHSDIV=0,
CALRES#=1, Hi45 ¥ N iZ% & 122.0703125us/250ns
= 488.28125 (RES_0 = 0x01E84800). 4% fH ¥ ¥
BARY B EVERA ) AMHZ 1172 3.98MHZ, e v:i &

¥ 7% 485,83984375 (RES_0 =1E5D700). f#as il 58
f1& IE R %02 1.005,

.14 4 e fif F B AR v

a. M

T AN 3 TR L3 TR AR D /e T . 7R A R
FH VB4R s v 2 B W KA 3 A0 SAR R L 98 v E
W 5 iR s IR R B T 5 I TRD AR JE, R b v 3 3t T Ay 2>
JUBk % . BATOAFE I TAE I [a] SR 450, aX ] DL 48 4 JL S
100mAhZE s (1 it o OB AR IE A, SR b st it v
[RGB IR .

b. 32KHZIF 8 i) 44 2 T skt 2 2 1) 5% i)
S2KHZIN B A A AR AE 1, R ZE R T T2 L. R
Ve — U (T 2 [ R AR B 3 K 2096 3-5ns o[RS Y 1
(Start_Cal_Resonator) A& HARE. ALl X4
W g5 W LA HES I, MRS Rt =43,
W22 45 J 10 B B e 2 A v i 1 ) 2l i e DAAS M )
W (G CALRES#) L5 4 U HF 1R A LU AR o on SR AN 7] 7
HEAT RS HE, U0 VA gl A 0 o 5 2R P A A R
3.

C. AHEFEHE A PR v P A

FERE P PR AT T, 4 R ph A A A R R A%
B AR 305 00 R K A 2 F R (1 A 9 I ) 00 e L ke AR
P YR A 7R RWAL A% 1 I 22, AT Aok B0 R A B
o N TR RHE I Bl slons PR A5 RS, RN
UG S8 i T 1) 01308 35 A% 478 I T B o 200 468 ] — > g
B FUAIXNE, A NG AL FR AN AL R I 2 4 2
AN 2 A HE IR BB 2l (0 5 0 o I el T a0 5 B O 3
Z B EAT T HLAE AT A AR AT -

TDC-GP2

9.2 ik A%

9.2.1 iR

b 22 Wk b o A A RT PR AR AR L AR D i e AN B AT IR
kP4 o R A AR AR S AR . XA A
PR B A 400, e T A E R DA IR T2~ 1R AT A AL ]
PLF= AR 1-16/N kb 2 41, BRAN Bk 3 270 48 mT el ok ¢ 65 5
A2 HAR AL . 8 1 & 248 Start_Cycle sk #u fil
Rk A2 o bR bk A Az AR AR AR AN 25
Fire1 fiFire2. &AM HZESVIN SRS fE S &£ 48mA.
XA it ) 9K B g S nl LRSS 4 0 #1986 mA. h4h,
A A T DA 1 AR AS S I R A o A b 7
e A Bl kb 152 O R B

il 5 Bk kR A 2% SR AR BRI 5 AT L2 IR A R A%
KPP A SR BCERPE, B2 B 1 ik P 81 4 3% E TDC
—GP2I\Fire_In#i N 11, R 5 45 507 A oK g B %
N4 22 XA T I b R 2D

TDC—GP2 $241L T A e A T fig, LAY BR 24k Ak e 1
W P= A B RS R 25 o TR fi 2 Jok ol E40 AR ASE A 6 - PN 8
YR IR B AN T (1) e s o T A T 5 B AT 06 1K P
o IX K A AN 0 M 7R AN 2 R R R

922 3 E
Tk AN BB
FIRE# = O K P Ik 2 24 2%
1 1 Akl
2 Mk

15 15 A~k
AHAL:
EA Bk o £ 4 o7 76 75 47 285 141Bits O——15 ( PHFIRE)
PREATRE . "OMREI R, “17 R RIR . Hal
FE 510 M S5 U6 A 207 Ty DA I 8 4 2 for 45

1814 -
Fire# = 7, PHASE_FIRE = OxE
01110000

flh 2 Jok e A R
ikl & B A A ONAS 5 fireclkd 2 A 8 3 I R T 3k %
PR ey IR R ok vk R O R A5
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Pulse-Generator

Firel

CLKHS [ ! Phase- V Firecka Fire-
shift m il Generator Fire2
CLKHS_DIV frequency FIRE#
doubling
PHASE_FIRE 16

DIS_PHASESHIFT

CONF_FIRE

K 15

S Y I B 0 6 T BLAE P S0 0N £ 5 HL AT BABR DA IR £
DIV_FIRE.
DIV_FIRE = 0 not permitted

1 divided by 2

2 divided by 3

15 divided by 16
WH T 51Bit 19 (DIS_PHASESHIFT) w #3%AH
P ¥ ) Dy e o
DIS_PHASESHIFT = 0  M{i#3)JT
DIS_PHASESHIFT = 1 LR TIPS

1

firecie = firecta Xm
FHRAE Jg MRk e A 2% i HH 22 47 24 b Fire1 /Fire2 {5
SMEHEES.

ffirecIkZ
- -y
e | Ll
Tfireclkz
fFirel / Fire2
-l !
| Lol
| |
i i
TFirel / Fire2
K 16

WK 16 s 2= FHEWNA Tfireclk? I 4 1 ks — A

Jik o Fo b —ANME S Fire1 /Fire2 %t (19 & AHAL 55— A
VB R ARAHAT

140 :
CLKHS = 4 MHz, CLKHS_DIV = 1, DIV_FIRE = 1

2
firecte = firecia Xm =4MHz

Max. frequency of the Fire1 / Fire2 output sig-
nal:

_A _
feiren Firen = 5X frirecie = 2MHz

K

HLAAE A4 5 I Bits 21 - 23 ( CONF_FIRE) & &
K s) .

Bit 23 = 1 {E FIRE2 ity I J A% H

TDC-GP2

Bit 22 = 1 FIRE2 &ML (High—17)
Bit 21 = 2 FIRE1 & WL (High—17)

BRFPHETE A CFRTED -

1E %17 4% 5 [f1 Bits 16 — 18 (REPEAT_FIRE) nJ LAi%
R U RANIOE RISV &

REPEAT_FIRE =0  Afi#f

1 IR 1K

7 a3 7 Ik

GP2 A S /EFIRE# h ¥ E K ik A K. W RAES n sk
TR KR, WTDC—GP2ERM bk vh v 41 vh 5 g — 4

ik ot o

F: —REBEER T REFNLSHEAZED P2 HRE

VaEE ! !

0.3 HEM &

B F G AU, TDC—GP2 it T —%&F
PTCOSTRAIN [ 1 A 5 1% 1) 6 &l = 2R TG o

N5 B T TR SO B o) RIS ) L RO A ) F A
JRES UL K S 25 B AT I .

Discharge time
Vioad T~ 0.7 xR xC, e.g. 1504F
-

. . »
T 0 Ll
B B E—
Cycle time = 128 us or 512us (@4 MHz)
Vioad
. PT1 PT2 PT3 PT4
N -
-l -
D | Ll

2 fake + 4 port measurements

Figure 17
VR B TAT DY A 75 A7 s I H o 11, FLIhREWI R -

PT1 IR Uk 5 vHE P BEL 4%
PT2 I R HEL BH %
PT3 I 2 I F B
PT4 e it i A P B %
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2 x PT500 / PT1000

74HC1G14

SenseT

TDC-GP2

R

refdown

K 18

S A SRR R 1 e /N BHA 500 Q o GP23N & HY 45 A FLFH
125 2 B PRI RC I 4% 1RD T80 P, IS T o 9 8 0 8 )RS 3 2 K
£)0.004°C, X2 0 450k ) KRS B 5 1% .

TR A AEN 0. I R % LAY
“Start_Temp” KJgzhiEfEM &, GP2 Al 4 X
. 4 RMETEHRZ G T Witr E B VYR = 20 7
FEMETE AR 0—3 o

MRes_2/RES_1MIRES_3/RES_4 fya il 25 vl LAt
HiiRtemp/Rref L. @il &%, w5 A
1) £ A T L B

Fl TDC—GP2 J2 AN RERH 4 £ 1 A% B3 1 .

W

fFRegister 0 HIBit8 (Tcycle) Wik B a5 Il 10 JH
.

Teycle = 0 TE4AMHZz &, #1500 s

Teycle = 1 {E4MHz K, JAIA300L0 s

fFRegister 0 HYBit9 (Port# ) " B %M AU 4>

o
Port# =0 245t 1 (FH 249 F AR K88
Port# =1 AN I Y T2 R %)

fFRegister 0 HYBit7 (Fake# ) i B I& 5 & IT45
R R 00000 PR AN B 3 o R A 2 R A A I LR i
DA o

Fake# = 0 20k R FUN &

Fake# = 1 8K HE U I
SRR R R 2 x (# of ports) + (#
of fakes) ME¥F .

A A
JECHL IS ) R ME /2 150 ps. [A G 28 A% 8 LR 414

TDC-GP2
5.4 SPI 1

PT500: 220 nF
PT1000: 100 nF

i H Toycle = 1 3 f0 s H AR

HEH R RARE
AT e IS BURE A A0 B AR FATTHERE AT KR
dC/dU. FATHELR 1R kL

CfCap Series from Tayo Yuden

FERCE N P AN EAE ] X7R S5 A BL f 8 44

R 1 76
K TDC ZEAT U BE N 5 2R A/ D e e 1B AT 3 2 )
FHEG, A T AR A,

HEAT — RSB BEMPR EM (2 ML s, 2 M) , 1
AW EAEN, LN TF 2.5 As. 37— K
30s Mg e GhaE sz g , PFRER
HFEHA 0.08u A, WHALN R IEMIIFER 1/50

N,

BRI AT IS 1A ik B 0 B B TG IR A 4 SR R L BT
DG I A JE 5 i L B8 0 2 BT 8% . A% J5 TDC—-GP 27 AH 1. F) 5
A7 2 R A — AN R AR R AR — AN IS5 R

LS MR ERE (<8 xTref =2 us @
4 MHz) , TDC—GP2%# i F 4+ 5 AN0X0,
2 ABIEBIRN T M T RCA S LR T B R Y, TDC—

GP2 7E i i 75 £7 4% 1 ‘5 N\ OxFFFFFFFF.

#® 30 B

ZH () LA
typ.

FE RMS 16.0 Bit
SNR 96 dB

Y0 I 7R T 0,1 %
Gain-Drift vs. Vio 0,08 %/V
Gain-Drift vs. Temp 0,0008 |%/C

A br 8 I R <0.01 %
Offset Drift vs. Temp <0,2 ppm/C
PSRR >100 dB

Condition: Vio = Vec = 3.3 V, PT1000, 150nF
charging capacitor
94 SPI #0

RATHEIO S 4 26 SPT hrvfe gz D, FHE—
SerialSelectNot (SSN), AfEfEN 3 LD .
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SSN - MAHLIEFE
SCK - SPI I

Sl - SPI Al AN
SO - SPI HoHE o

TDC—GP2 HXZFFLLT SPI L
Clock Phase Bit =1
Clock Polarity Bit =0
EEL CER ) RE2 GEEFED R T R R

SSN i %L ui 1l B vy LSV o AE BRI/ 5 P 91 2 ) SSNAR £

HiF- 22 /b #50ns.

ST SSN £k

SerialSelectNot & LA %% d I A7 HL %, SSN &%
AN, BT R AS [F R A 4 Bk, RO
L7 AT ERPRAS

0PCodes

8 Bit OP Code

MSB Description

LSB

1/0|0|0|0| ADR2 | ADR1 | ADRO |Write into address
ADR

110]1|1|0| ADR2 | ADR1 | ADRO |Read from address
ADR

o|117(1101 O 0 0O |Init

0|1|1011|01 O 0 @] Power On Reset

0|0|o|0|o] O 0 1 Start_Cycle

0|0jo|0|of O 1 O [Start_Temp

0|0|0|0|0 0 1 1 Start_Cal_Resonato
r

0|0|o|0|o 1 0 0O |Start_Cal_TDC

TDC-GP2
5.5 tRIFE Y4 L

Mg fr (MSB) FF oL % LARAIR A, (LSBY 45 f&%
SEH A AL, TDC—GP2 UK AL i 248 52 11 &5 A7 2R B ¥
PAT Lo NEEELIAT S HAE . B T8 2 UM
Sk

NS R TN I A S R R AR A RS . TR ROE R AERD
JE B — AN B ETRUY, TDC—GP2 K% TS & Mk %5 47 7%
B de e A 21 SO i o R —AN L AR S (R AR A 3
ot i )

9.9 HLEAIERL

EMETER 1 b, TDC—GP2 $24t T Pl HIah ik vl g, ¥
H register 3 [ Bit 22 (EN FAST INIT) = “1”, lkrbrik
2> HshyliAtk TDC. R A 52 Y $00di i TDC 3t et 4% ddk
TRRMET o RIS T M. X5 H
—A stop {7 T WAERHEN B ILHIE 4 !

9.6 I BT

D SR AR O AR P m R AR, WA R 2D
BN ZE R A, T R g

PAETDCHY PE iih 2k i) AN 7] B A 20 BRBE S AHIE o X T oI
ZEANBEEAT LERA 15 MK R MR 7] — N N
A SIER

Mg 7 B e £ e I 2t AT O BT 3948 . M A G
fEStart I n—BENUM AL . X P BLE - TDCR: M F
—hStartfs =45 M STOP LRISTOP2 . (7] [ I 22 [ 3
A C e g WOGIEEAL D &

B % E register 5 (1) Bit20 (EN_STARTNOISE ) =
“17 R BLIT A e A AT
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] TDC-GP2

mess-electronic
6.1 7 A o

6. B
6.1 R

6.1.1 158

TDC-GP2 AR IG5 IR A B A B BT BETE o i I R AP ShREME CRLFERTAA AL LI L, oA Ik = A2 45, 0 VRIS
HESE) B AR AR PR O EEA/D Feif) A MG KUK S g, milnd LURG R — 56 BE (K08 75 e i it

FRAR B 457 R U CRAIE T 7 3 2 3 b W it B 3K O 200 T IS 1) TDC-GP2 AT H 2h 52 il o fal A 2 8% 200K 16— AN T 4R
w4, TDC—GP2 gie H Bl R AL BAR I E CATI ] . GP2 157 H 45 B LB 4 b B35 .

Tcold
PT500
PT1000
mn
Cco
- > 74HC1G14
S - SenseT XIN
- ot LoadT
,,,,,,,,, hot i PT4 XOUT &
————————— H PT500
% PTS00 I{ — EE Clk320ut b
fah — Clk32In
- 7 100nF PT1
<« —" TDC-GP2
-« _ hot ) Fire_In
w Sl E::gé oo
EN_Stop2
N R ox EN_Start —>Hop
H - § Start
} g3 EN_Stop1
Stop1l
m
0
Q
gL
EES
3w
ClkOut
“32.768kHz | T @
PortB2 TS 3=
i 2 .
| Power 8 &
| supply | Q
L p ,,,,,,,, . o
LCD-Display =
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] TDC-GP2

mess-electronic
6.1 7 A o

6.12 &
— AN BRE R
Register 0 Register 1 Register 2 Register 3
0x378A78 0x216000 0xE03200 0x083300
Description Value |x |h Description Value [x [h Description |Value x |h Description Value x |h
23 0 0 Timeout |1 S.C. 0
22 0 Stopl |0 EN_INT End hits |1 s.C. 0
——FIRE# 3 —3 HIT2 —2 —E 0
21 1 1 ALU 1 EN_ERR_VAL off 0
20 1 0 RFEDGE2 rise or fall (0 0
SEL_TIMO_MB2 |1024pus
19 0 0 RFEDGE1 rise or fall (0 1
18 0 . Start [0 0 0
—DIV_FIRE 3 —7 Hitl —1 ——0 —8
17 1 0 0 0
16 1 1 0 0
15 1 EN_FAST_INIT off 0 0 (3 0
——1CalRes# 8 — — —
14 0 s.C. 1 0 0
8 4 — 13
13 0 0 1 1
——1CIkHSDiv 0 — — — —
12 0 HITIN2 0 0 1 1
11 1 0 0 0
—{START_CLKHS 2 — — —
10 0 1 0 0
A —4 —2 —3
9 |PORT# 4 1 HITIN1 4 0 DELVAL1 400 1 DELVAL2 408 1
8 |Tcycle 150pus |0 0 0 1
7 |Fake# 2 0 n.c. 0 0 0
6 [SelClk CIkHS |1 n.c. 0 0 0
6 0 — 0 —0
5 |Calibrate on 1 n.c. 0 0 0
4 |DisAutoCal off 0 n.c. 0 0 0
3 |MRange2 on 1 n.c. 0 0 0
2 |NEG_STOP2 rise |0 n.c. 0 0 0
8 0 — 0 —0
1 |INEG_STOP1 rise |0 n.c. 0 0 0
0 [NEG_START rise [0 n.c. 0 0 0

- P N O B Al R

- AW Y 21K A SR HE D RE .

- W A S 150us M ra e gl 44, BIRDvI & (B ANMEIRES, — DN TR K —ANH TR0
- TN HAEEAT B AT B A0pSIE B I IR Ta) I & 15 A4

- AT EE AT LA 4 MHz ) s g

-4 MHz s e & LA8A32.768 kHz W4 E11(244.14 ps) IR .

- O TR K R A A, AMHZIE R TR DU RS, 9F HER BLBAS BT MHZ. R 42 2% K% 3A ik
- 50us % ¥ — 1 stopfs s, B1us JFE%%E 14, B2us FEZE =1

- TDC#% & A 7ESTOP 1l i Ll i — O A

- ALU % E N T 5 Hit1 - Start

- B W I A TR S, 1024 s JE e AR i

- AR B

acam-messelectronic gmbh - Am Hasenbiel 27 - D-76297 Stutensee-Blankenloch - Germany - www.acam.de

34



mess-electronic

Register 4 Register 5
0x203400 0x000000
Description ([Value |[x |h Description Value [x
s.C. 0 0
s.C. 0 CONF_FIRE 0_
S.C. 1 2 0_
s.C. 0 EN_STARTNOISE off |0
S.C. 0 DIS_Phasenoise on 0
CHf o o]
0 REPEAT_Fire 0
o | o |
0 0 0
EB 0 0
1 0 0
1_ 0 0
0 0 0
Z4 0 0

DELVAL3 416 |0 0 0
0 PHASE_FIRE 0 0
0 0 0
EO 0 0
0 0 0
0_ 0 0
0 0 0
EO 0 0
0 0 0
0_ 0 0

613 RENE

RS

Send SO = 0x50

W

Send SO = OxB80378A68

Send SO = Ox81216000

Send SO = Ox82E03200

Send SO = 0x83083300

Send SO = O0x84203400

18 HE IR e

Send SO = OxO3 Start_Cal_Resonator

Check-loop INTN = O?

Send SO = OxBO, Read Sl = RES_O

Correction factor = 488.28125/RES_0O

TDC-GP2

6.1 7 A o

B

Rl 30 Mt AT — kIR E I &

Send SO = Ox02 Start_Temp
Check-loop INTN = O?

Send SO = OxB4, Read S| = STAT
STATSOx1EOQO > O: -> Error routine
Send SO = OxBO, Read Sl = RES_O
Send SO = OxB1, Read Sl = RES_1
Send SO = OxB2, Read S|l = RES_2
Send SO = OxB3, Read S|l = RES_3
Rhot/Rref = RES_O/RES_1
Rcold/Rref = RES_3/RES_2

6 381 7 v 7 73 7R 60 Y PRI .

B2 B AT — IR AT I )
Send SO = Ox70 Initialize TDC
Send SO = Ox01 Start_Cycle fift & Jikvh % 4= 2%
Check-loop INTN = O?
Send SO = OxB4, Read S| = STAT
STAT&0x0600 > O: -> Error routine
Send SO = 0x81315800 calculate HIT2-Start
Wait for 4.6ps (ALU time)
Send SO = Ox81415800 calculate HIT3-Start
Wait for 4.6ps (ALU time)
Send SO = OxBO, Read Sl = RES_O
Send SO = OxB1, Read S| = RES_1
Send SO = OxB2, Read Sl = RES_2

B, B 128 T 4f HEAT S04 S5 0 Ak 1 O R S 0 R

W
6.1.4 s FE

a. [ ()i &

32. 768kHz: AL EEZR$E 4L, < 0.5 pA

4 MHz: fRHARAN 0 BA, HOFIRA AN 2700A

TDC: E TR A< 150nA |, i oo O W 5 15mA
FER AP RT3 , R E< 2
HA,

b ¥

HEAT — R DUAS sty 11 (% 58 S8 14 I & (¥ FRL AV FE /D T 2. SpAs.
TS 30 I — R, XFEMIE PR RRA N
0.085 MA. XL AH TDC 7 EMIHAHEFER 1/50 I8
BN,

c. FHHELL

HTHR SR ORI HT 0. 35um FIHIfER A, L
i HLI /N T 150nA.

d. ARG HAE d. Total system current
I CREETDC, BRI BSR4 fRKER) MM
Uit 32 B AR R A e, FE3-BRA VS Z .
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WK AME Ih FE R AR B 2% (AT T2 &) AIMSP430 %&
By, WA B % BF 3 R FE AT LABR S 10-15KA.

— 9 AA RS AR B A R, WM AN RG TR
., SRR RAR 3V CR2450 Hidth4l, thaf LA 75
o

TDC-GP2
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mess-electronic
7 A ik RS 46 I 1)

1.0 SRPEIR &
11 A S R dfRAT 4R i [R)

kB
2R K A e I Ny 2RI, RIS SR de A Ak R B A e 16 T i B RO AR K2 3ms o AR sl B, GP2 (1) B BT
Je I TR 324002 DA 6400s B3 12801s HIFEIR M FEmb Ao fn SR I A s hng 28, Wb IR i () ik 4, & 51 H R .

4 IE:
A LA 3 n] LA v S ol i 7L

L. &G H—EIFR
RV R IR s U T TR L. BEIR G A R ERISAT IR R LT 2 2T0RA PR . AR BT IR 0 ] T A R
THABI N rh s JRAT T 72 Y v 3 I 95 4% 455 221247 19 77 5 (START _CLKHS=1) o

2. Mggeskng 3

B REIENS &, IR 5 (0 JT I8 I 1] K29 2 2000s o JXA T TDC-GP2 ¥ S 3B I i) 2 3¢ A ) A i o A i A7 b 2 0
Caml 7= Bt vt IR AT A, BTl UG B w3y 2

A2 JIT A7 Wh 7 A7 9 7 s ST D) BT D AE RO Y HT op, FRATTEE BOR A DR I

3. 7ECLK32In & BHI%A N\ B2 1K B B Sh 33 22
AR I b n] LA T Py 5 B Bt A (O SR B 1) o ZE BRI OL R, FRATEIAE A4 kHz. 45 %% . IXKE, TFA 2% AT IR DK
B NF]10ms. 3% X F A7 9 5 3 10 T 3 B T2 28 T

4. R HATF R/ RATRG 5

ML FAF I Start CLKHS BIBIE A “17 s “0” RIFH/ KRG a5 RMIXFITIE, Rk 54 se g il A0k
WA RIT R 2%, AR5 10ms 2 J5 FF R I%EFMLT-START CYCLE [ &S . fEM =4 A, TAb B8 Ff R 3% —
il & K MR 5 4% -
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22.3.06

31.3.06

07.4.06
16.5.06

30.6.06

TDC-GP2
7.1 A AR 4

2.6.1 and other CONF_FIRE; 5.2.2 Configuration Fire Pulse; 4.2 Stop
masking disable
2.6.1 Update for EN_FAST_INIT at Reg 1 and special acam config. Bits in
Reg 3.
2.2 Specification for min. Enable Setup Time and Enable hold Time in figure
3
5.1.2 changes in figure 14, update for 32,768 kHz oscillator curr. con-
sumption
5.2.2 more detailed description of fire pulse frequency and it's configura-
tion

5.2.2 Corrections in figure 15
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Headquarter
Germany:

acam-messelectronic gmbh

Am Hasenbiel 27
D - 76297 Stutensee-Blankenloch

Tel: +49-7244-7419-0
Fax: +49-7244-7419-29
email: support@acam.de

www.acam.de

Distributors :

14C JinHuan Building, 489 Xiang Yang
Road South
Shanghai, 200031

France microel (CATS S.A)) Immeuble "Oslo" - Les Fjords Tél. : +33 169 07 08 24
19, avenue de Norvége Fax:+33 16907 17 23
Z.A. de Courtaboeuf - BP 3 commercial@microel.fr
91941 LES ULIS Cedex www.microel.fr
India Brilliant Electro-Sys. Pvt. Ltd. 4, Chiplunker Building, 4 Tara Temple | Tel: +91 22 2387 5565
Lane, Lamington Road, Fax: +91 22 2388 7063
Bombay — 400 007 www.brilliantelectronics.com
besimpex@vsnl.net
Israel ArazimLtd. 4 Hamelacha St. Lod Tel: 972-8-9230555
P.0.Box 4011 Fax: 972-8-9230044
Lod 71110 email: info@arazim.com
www.arazim.co.il
Italy ESCO ITALIANA S.p.A. Via G.B. Stucchi, 66/28 Tel. : (+39) 039/20481
20052 Monza (Ml) Fax : (+39) 039/2048234
email : milano@escoitaliana.it
www.escoitaliana.it
Japan DMD-Daiei Musen Denki Co., 10-10, Sotokanda, 3-Chome, Chiyoda- | Tel: +81 (0)3 3255 0931
Ltd. Ku Fax: +81 (0)3 3255 9869
Tokyo 101-0021 www.daiei-dmd.co.jp
sales@daiei-dmd.co.jp
P.R. China Broadtechs Technology Co. Ltd. | Shanghai Office:

Tel.: +86-21-54654391
Fax: +86-21-64454370

http://www.acam-china.com/
Email: info@acam-china.com

South Korea

SamHwa Technology Co., Ltd.

303-3 Hanlim Human Tower, #1-40
Gumjeong-Dong,
Gunpo-City,Kyuggi-Do

Tel: +82 31 479 2580
Fax: +82 31 479 2589
www.isamhwa.com
minjoonho@isamhwa.com

Switzerland

Computer Controls AG

Neunbrunnenstr. 55
8050 Zdirich

Tel.: +41-1-308 6666

Fax: +41-1-308 6655

email: roeschger@ccontrols.ch
www.ccontrols.ch

United States
of America

Transducers Direct, LCC

264 Center Street
Miamiville, Ohio 45147

Tel: 513-583-9491

Fax: 513-583-9476

email: sales@acam-usa.com
Wwww.acam-usa.com

The information provided herein is believed to be reliable; however, acam assumes no responsibility for inac-
curacies or omissions. Acam assumes no responsibility for the use of this information, and all use of such
information shall be entirely at the user’s own risk. Prices and specifications are subject to change without
notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any
third party. acam does not authorize or warrant any acam product for use in life support devices and/or
systems.
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