SEMICONDUCTOR Thermochron iButton

QDALLAS DS1921G

japan.maxim-ic.com

] 0.5 "
] +1 (-30 +70 )
] (RTC)

+2 (0 45 ) "
. 1 255

= UL#913( 4 )
. (NV) RAM 2048 Group A B C D Location  Division 1
Class ( )
= 20
] F5 MICROCAN
5.89
- >« 0.51
24 —— T
= 512 / NV RAM ? 16.25
= 1-Wire® 15.4kbps '
125kbps ,g
000000FBC52B 17.35
e,

- ermochron® [}

iButton 227 psS®
- / /4 \_T ,,,,,,,,,,,,, \ 5

64 8 48 10 GND
8 CRC ) mm

= 1-Wire

DS1921G-F5 -40°C to +85°C F5 iButton

DS9096P Self-Stick Adhesive Pad
DS9101 Multi-Purpose Clip
DS9093RA Mounting Lock Ring
DS9093A Snap-In Fob

DS9092 iButton Probe

1-Wire MicroCan iButton Dallas Semiconductor Corp.
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DS1921G

iButton
Thermochron iButton DS1921G
1 255
2048 2.0 63
DS1921G
512 /
DS1921G 1-Wire
DS1921G
64
DS1921G
Thermochron iButton DS1921G
/
1 DS1921G 7
1) 64 ROM 2) 256
3) 4096 SRAM 4) 256 5)
96 6) 126 7)
2047 7 ROM
1-Wire 2 7 ROM 1
1) Read ROM 2) Match ROM 3) Search ROM 4) Conditional Search ROM
5) Skip ROM 6) Overdrive-Skip ROM 7) Overdrive-Match ROM 7
Overdrive ROM
ROM 13 ROM
7 1

10

2144



DS1921G

1. DS1921G

1 1
1
| | ROM 64Bit | || Parasite
1-Wire 10 O—:_ Function [¢ Lasered ! Powered
Port : Control ROM ! Circuitry
L :
é/lemory 256-Bit
unction Scratchpad
Control [
General-Purpose  [*
SRAM >
1 > Internal P
] Sgsiﬁzﬁgf Timekeeping & Renister P <
— »| Control Reg. & egister Fage >
Counters
Alarm Time Stamp
> and Duration >
v Logging Memory
Temperature Control — e—» Histogram Memory >
Core > Logic
> Datalog >
3V Lithium  I- Memory
(D] 10 10
2
1) ( ) 2)
ROM
64 ROM
DS1921G 64 ROM 8 1-Wire
48 8 56 CRC 3
1-Wire CRC 4 XOR
XE+ X% +X* + 1 1-Wire Application Note 27 Book of
DS19xx iButton Standards
0 1
8 48
CRC 8 CRC
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DS1921G

2. 1-Wire
BUS ‘ 1-Wire net > Other
Master Devices
DS1921
A
Command Available Cmd. Data Field
Level: Commands: Codes: Affected:
(" Read ROM 33h 64-bit Reg. #
\ 4 Match ROM 55h  64-bit Reg. #
. . Search ROM FOh 64-bit Reg. #
1-W|rg ROM F(lj,lnCtIOﬂ < Skip ROM CCh N/A
ommands Overdrive Skip 3Ch  OD-Flag
Overdrive Match 69h 64-bit Reg. #, OD-Flag
\_ Conditional Search ECh 64-bit Reg. #, Cond. Search settings,
ROM device status
(" Write Scratchpad OFh 256-bit scratchpad, flags
Read Scratchpad AAh 256-bit scratchpad
DS1921-specific Copy Scratchpad 55h 4096-bit SRAM, registers, flags
Memory/Control < Read Memory FOh All memory
Function Commands Read Memory w/CRC Abh All memory
Clear Memory 3Ch Mission Time Stamp, Mission Samples
L Counter, Start Delay, Sample
Rate, Alarm Time Stamps and
Durations, Histogram Memory
Convert Temperature 44h Memory address 211h

v

3.64 ROM
MSB LSB
8-Bit . . 8-Bit Family
CRC Code 48-Bit Serial Number Code (21h)
MSB LSB MSB LSB MSB LSB
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DS1921G

4. 1-Wire CRC

Polynomial = X2 + X + X* + 1

1st 2nd 3rd 4th 5th 6th 7th Sth
PlsTAGE["|STAGE["|STAGE["|STAGE 2 > *|STAGE STAGE[”|STAGE ["|STAGE

X° X' X X3 x* X° X° X’ X®
INPUT DATA
DS1921G 5 4096 SRAM 0 15
16 ( 6 ) 17
19 64
4 128 191
20 63 68 127 192 255 SRAM
17
5. DS1921G
32-Byte Intermediate Storage Scratchpad
ADDRESS
0000h to General-Purpose SRAM (16 Pages) Pages 0 to 15
01FFh
0200h to .
32-Byte Register Page Page 16
021Fh Y ; 9 9
0220h to Alarm Time Stamps and Durations Pages 17 to 19
027Fh
0280h to (Reserved for Future Extensions) Pages 20 to 63
07FFh
0800h to Temperature Histogram Memory Pages 64 to 67
087Fh
0880h to (Reserved for Future Extensions) Pages 68 to 127
OFFFh
1000h to Datalog Memory (64 Pages) Pages 128 to 191
17FFh
1|§|2?:T] to (Reserved for Future Extensions) Pages 192 to 255
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DS1921G

6. DS1921G
ADDR b7 b6 b5 b4 b3 b2 bl b0 Function | Access*
0200h 0 10 Seconds Single Seconds
0201h 0 10 Minutes Single Minutes Real-
0202h 0 12/24 Ai/lglgi\ll 10h. Single Hours g;?ci RIW: RIW**
0203h 0 0 0 0 0 Day of Week Registers
0204h 0 0 10 Date Single Date
0205h | CENT 0 0 10m. Single Months
0206h 10 Years Single Years
0207h MS 10 Seconds Alarm Single Seconds Alarm Real-
0208h MM 10 Minutes Alarm Single Minutes Alarm Time
0209h MH 12/24 12;1;1. ;:)r: Single Hours Alarm gllgrcnlfl RIW: RIW**
020Ah MD 0 0 0 0 Day of Week Alarm Registers
020Bh Temperature Low Alarm Threshold Temp. R/W; R/W**
020Ch Temperature High Alarm Threshold Alarms
020Dh Number of Minutes Between Temperature Conversions S;r;ge R/W; R**
020Eh | EOSC |EMCIR| 0 | EM | RO | TLS | THS | TAS | Control | RW;RW"
020Fh (no function, reads 00h) (N/A) R; R**
0210h (no function, reads 00h) (N/A) R; R**
0211h Temperature Read Out (Forced Conversion) Temp. R; R**
0212h Low Byte Start R/W; RIW**
0213h High Byte Delay
0214h | TcB |mevcr | MIP | SIP | 0 [ TLF | THF | TAF | Staus | RW;RW
0215h Minutes
0216h Hours Mission
0217h Date Time R; R
0218h Month Stamp
0219h Year
021Ah Low Byte Mission
021Bh Center Byte Samples R; R
021Ch High Byte Counter
021Dh Low Byte Device
021Eh Center Byte Samples R;R
021Fh High Byte Counter
* Access
( )
RTC/ 200h 206h /
0
0 2 10 (BCD)

6/44



DS1921G

RTC RTC
ADDR b7 b6 b5 b4 b3 b2 b1 b0
0200h 0 10 Seconds Single Seconds
0201h 0 10 Minutes Single Minutes
0202h 0 12/24 20h. 10h. :
AM/PM Single Hours
0203h 0 0 0 0 0 Day of Week
0204h 0 0 10 Date Single Date
0205h | CENT 0 0 10m. Single Months
0206h 10 Years Single Years
0207h MS 10 Seconds Alarm Single Seconds Alarm
0208h MM 10 Minutes Alarm Single Minutes Alarm
0209h MH 12/24 | 10ha. 10h. ;
A/P alm. Single Hours Alarm
020Ah MD 0 0 0 0 Day of Week Alarm
RTC/
DS1921G RTC 12 24
202h) 12 24 12
12 5 AM/PM 1 PM 24
(20 23 )
DS1921G 17
1 ( ) ( )
00
2 29 2100 ( 2100
DS1921G 2000 205h 7(CENT)
99 00 RTC 2000
1
RTC
DS1921G RTC 207h 20Ah
0
200h 203h
( 214h) (TAF)
( 20Eh)
( ROM )

7144

2099
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DS1921G

RTC
ALARM REGISTER MASK BITS
(Bit 7 of 207h to 20Ah)
MS MM MH MD
1 1 1 1 Alarm once per second.
0 1 1 1 Alarm when seconds match (once per minute).
0 0 1 1 Alarm when minutes and seconds match (once every hour).
0 0 0 1 Alarm when hours, minutes and seconds match (once every day).
0 0 0 0 Alarm when day, hours, minutes, and seconds match (once every
week).
DS1921G 0.5 2 128
0000 0000 (00h) 1111 1010 (FAh)
01h F9h
00h( ) FAh( )
0 62 ( )
DS1921G 04h F7h
1 61
10 T[7..0]
9 (°C) = T[7...0]/ 2 - 40.0
(
211h)
T[7...0]=2* 9 (°C) + 80.0
23 10 126 7Eh (
020Bh 020Ch) 2 0111 1110
ADDR b7 | b6 | b5 | b4 [ b3 | b2 | b1 | b0
020Bh Temperature Low Alarm Threshold
020Ch Temperature High Alarm Threshold
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DS1921G

( 020Dh)
1 255
. ( MEMCLR = 1) (
EM = 0)
ADDR b7 b6 b5 | b4 b3 | b2 | b1 | b0
020Dh Sample Rate
DS1921G )
1 ( 20Eh)
ADDR b7 b6 b5 b4 b3 b2 b1 b0
020Eh | EOSC | EMCLR 0 EM RO TLS THS TAS
5
EOSC: b7
1
0
1 RTC
EMCLR: b6
EMCLR
EM: b4 DS1921G
0
RO: b3
/
1

9/44




DS1921G

TLS: b2 1 020Bh
Conditional Search
THS: b1 1 020Ch
Conditional Search
TAS: b0 1
Conditional Search
TAF 1 TAS
0
16 212N( ) 213h( )
65535 45 12 15
0 DS1921G
( 020Eh) RO 0
214h
ADDR b7 b6 b5 b4 b3 b2 b1 b0
0214h TCB MEMCLR MIP SIP 0 TLF THF TAF
MIP TLF THF TAF 0
3
TCB: b7 0 DS1921G
TCB 0211h
MEMCLR: b6 1 17 (
/ )
Clear Memory
0
MEMCLR 0 EM
0
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DS1921G

MIP: b5 1 DS1921G
( 20Eh) EM 0
( 20Dh)
MIP 1 0
200h 213h (Copy
Scratchpad )
MIP 0 MIP
1
SIP: b4 1 DS1921G
59 00
SIP 250ms
0 875ms
17
TLF: b2 1
0
THF: THF b1 1
0
TAF: b0 1 RTC (
) 0
TAF 1

(
ADDR b7 b6 | b5 | b4 b3 | b2 | b1 | b0
0215h 0 10 Minutes Single Minutes

0 12/24 20h. 10h. ;
0216h AM/PM Single Hours
0217h 0 0 10 Date Single Date
0218h 0 0 0 | 10m. Single Months
0219h 10 Years Single Years
(MIP =1 ) (MIP=0 )
24 Clear
Memory
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DS1921G

ADDR b7 | b6 | b5 b4 | b3 | b2 | bl | b0
021Ah Low Byte
021Bh Center Byte
021Ch High Byte
16777215
ADDR b7 | b6 | b5 b4 | b3 [ b2 | bl [ b0
021Dh Low Byte
021Eh Center Byte
021Fh High Byte
DS1921G
1000h
1001h ( )
2048 DS1921G 2
(RO = 0) 2048
RAM
(RO =1) 2049
2048
DS1921G 0800h 63
2
0 0800h 1 0802h 62 087Ch
2 2
00h FAh

12744

24
iButtonDS1921G
2048
2
1000h
16
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DS1921G

7.
TEMPERATURE TEMP. EQUIV. HISTOGRAM BIN HISTOGRAM BIN
READING IN °C NUMBER ADDRESS
00h -40.0 or lower 0 800h to 801h
01h -39.5 0 800h to 801h
02h -39.0 0 800h to 801h
03h -38.5 0 800h to 801h
04h -38.0 1 802h to 803h
05h -37.5 1 802h to 803h
06h -37.0 1 802h to 803h
07h -36.5 1 802h to 803h
08h -36.0 2 804h to 805h
F3h +81.5 60 878h to 879h
F4h +82.0 61 87Ah to 87Bh
F5h +82.5 61 87Ah to 87Bh
F6h +83.0 61 87Ah to 87Bh
F7h +83.5 61 87Ah to 87Bh
F8h +84.0 62 87Ch to 87Dh
F9h +84.5 62 87Ch to 87Dh
FAh +85.0 or higher 62 87Ch to 87Dh
2 65535
2
( 20Bh  20Ch)
) DS1921G
DS1921G
( 214h) (THF) (TLF)
( 20Eh)
( ROM )
8
24 ( 12

13/44
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DS1921G

8.
ADDRESS DESCRIPTION ALARM EVENT
0220h Mission Samples Counter Low Byte
0221h Mission Samples Counter Center Byte Low Alarm 1
0222h Mission Samples Counter High Byte
0223h Alarm Duration Counter
0224h to 0227h Alarm Time Stamp and Duration Low Alarm 2
0228h to 024Fh Alarm Time Stamp and Durations Low Alarms 3 to 12
0250h Mission Samples Counter Low Byte
0251h Mission Samples Counter Center Byte High Alarm 1
0252h Mission Samples Counter High Byte
0253h Alarm Duration Counter
0254h to 0257h Alarm Time Stamp and Duration High Alarm 2
0258h to 027Fh Alarm Time Stamp and Durations High Alarms 3 to 12
DS1921G
1 1 255
DS1921G
DS1921G UTC(
GMT

(EOSC = 0) RTC

14/ 44
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DS1921G

1-Wire
ROM
RO ( )
(RO = 1)
2048 ( )
10 (14400 ) 2048 7
DS1921G
2
(3 ) RO
0
RO
8 2 1 255
DS1921G MIP MEMCLR
DS1921G
/
/ ( 10) DS1921G
DS1921G 1
DS1921G ( OD =
0) (OD =1) DS1921G
1-Wire
Read Memory
DS1921G TA1 TA2 E/S 3
(9 TA1 TA2 Read
E/S
Write
E/S 5
PF
E/S 5 8 6
0 5
Write 13Ch
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DS1921G

1Ch 4
1Fh
( 0)
1Fh
Write
AA
9.
Bit # 7 6 5 4 3 2 1 0
Target Address (TA1) T7 T6 T5 T4 T3 T2 T TO
Target Address (TA2) | T15 T14 T13 T12 T11 T10 T9 T8
Ending Address with
Data Status (E/S) | AA 0 PF E4 E3 E2 E1 EO
(Read Only)
DS1921G
Write Scratchpad
Read Scratchpad
DS1921G
TA2 E/S PF
AA Write
Copy Scratchpad 3
TA2 E/S
DS1921G
Write Scratchpad [OFh]
Write Scratchpad 2
(T4 TO)
(E4 EO)
Write Scratchpad DS1921G CRC (
CRC
Write Scratchpad (OFh)

16 /44

32

E/S

TA1

TA1

(PF)

CRC
TA1 TA2



DS1921G

CRC16
Scratchpad 11111b
DS1921G CRC16
200h 213h
6
Read Scratchpad [AAR]
2 9
/ (E/S) (T4 TO)
CRC16 TA1 TA2 E/S
CRC
1
Copy Scratchpad [55h]
11
Scratchpad 3
3
AA(
M s
3
1 32
AA Write Scratchpad
Copy Scratchpad 200h 213h
Read Memory [FOh]
Read Memory
2
/
DS1921G
Wire 1
16 CRC
( Application Note 114

17/ 44

Write
16

Read Scratchpad

DS1921G

Copy Scratchpad

Copy
(TA1 TA2 E/S )
)
1 0
2
1
2
0



10-1.

Master TX Memory or
Control Fkt. Command

From ROM Functions
Flow Chart (Figure 13)

AAH To Fnégure 10
2" Part
> Read

DS1921 sets
EMCLR =0
v
Master TX
TA1 (T7:TO), TA2 (T15:T8)
v

DS1921 sets Scratch-
pad Offset = (T4:T0)
and Clears (PF, AA)

——

Master TX Data Byte
to Scratchpad Offset
v
DS1921 sets (E4:E0Q)
= Scratchpad Offset

Master
TX Reset?

v

" Scratchpad N
Y

DS1921 sets
EMCLR =0
v
Master RX
TA1 (T7:T0), TA2 (T15:T8)
v

Master RX Ending
Offset with Data
Status (E/S)

v

DS1921 sets Scratch-
pad Offset = (T4:T0)

———,

Master RX Data Byte
from Scratchpad Offset

Master
TX Reset?

DS1921 Incre-
ments Scratch-
pad Offset

DS1921 Incre-
ments Scratch-
pad Offset

Scratch-
pad Offset =
11111b?

Partial
Byte Written?

Master
TX Reset?

Scratch-
pad Offset =
11111b?

Master RX CRC16 of
Command, Address Data,
E/S Byte, and Data Starting
at the Target Address

Master RX CRC16 of
Command, Address, Data

Master
TX Reset?

Master RX "1"s |

Master
TX Reset?

Master RX "1"s |

L

A 4 A 4

18/44
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Flow Chart (Figure 13)

From Figure 10
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DS1921G

10-2. /
From Figure 10 To Figure 10
1% Part 55H N FOH 3" Part
> Copy > Read >
Scratchpad Memory N
Y Y
DS1921 sets DS1921 sets
EMCLR =0 EMCLR =0
v v
Master TX Master TX
TA1 (T7:TO), TA2 (T15:T8) TA1 (T7:TO), TA2 (T15:T8)
v v
Master TX DS1921 sets Memory
E/S Byte Address = (T15:T0)
it Master RX Data Byte
Authorization
Code Match? from Memory Address
DS1921 Incre- <
ments Address Y
Counter
4 Master
DS1921 Copies Scratchpad v TX Reset?
Data to Memory
Master y N
RX"1"s
Copying
Finished
Master Master RX"0"s |
TX Reset? [
DS1921 TX "0" v
Master
TX Reset?
DS1921 TX "1"
Master
TX Reset?
N
< A\ A 4 A 4
To Figure 10 From Figure 10
1* Part 3" Part

19/44



DS1921G

10-3. /

From Flgure 10 To F|gure 10

A5H
2" Part Read Mem. 4" Part

w/CRC

DS1921 sets
EMCLR =0
v
Master TX
TA1 (T7:TO), TA2 (T15:T8)
v

v

Decision made
by DS1921

DS1921 sets Memory
Address = (T15:T0)
[P

Decision made
by Master

A
Master RX Master RX Data Byte
00 Byte from Memory Address

[

> DS1921 Incre-
Y ments Address
Counter

A

Master
TX Reset?

N
End of Page?
Y

Master RX CRC16 of
Command Address, Data
(1° Pass CRC16 of Data

(Subsequent Passes)

Master TX
Reset

< A 4 A 4

To ngure 10 From Flgure 10
2" Part 4" Part

20/ 44



DS1921G

10-4. /
Fron:;"!: IFg::rrte 10 3CH N 44H N
> Clear > Convert
Memory W
Y Y
N DS1921 sets
EMCLR =0
Y
DS1921 clears Mission
Mission in Temgerat;re Con-
Progress? ‘ version Process
DS1921 sets
TCB\=0
i v
DS1921 Performs a

Time Stamp, Mission

Samples Counter,
Mission Start Delay,

Sample Rate Register

v

v

DS1921 clears Alarm Time
Stamps and Durations

DS1921 Starts

Temperature
Conversion Process

DS1921 clears
Histogram Memory

v

DS1921 sets
MEMCLR =1

DS1921 sets
EMCLR =0

»le
>

Temp. Conversion

v

DS1921 copies Result
to Address 0211h

v

DS1921 sets
TCB\ =1

Y
»

4

Y
»
Y

N
Master
TX Reset?

T

Master
X Reset?

End of Process

Y

Master
TX Reset?

<

To

Figure 10
3" Part
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DS1921G

Read Memory with CRC [A5h]
Read Memory with CRC

DS1921G
16 CRC Read Memory
Read Memory with CRC
(TA1 =T7 TO TA2 = T15 T8)
32 DS1921G
16 16 CRC
Read Memory with CRC 16 CRC
2
with CRC CRC
CRC 16 CRC
DS1921G 0 CRC16
Clear Memory [3Ch]
Clear Memory
Memory
RTC 1
Memory EMCLR 1
Clear Memory
EMCLR Clear Memory
MEMCLR 1 EMCLR

Convert Temperature [44h]
(MIP = 0) Convert Temperature
211h
90ms / ROM

22144

CRC

CRC
Read Memory
16

Read Memory with CRC

Clear

Clear

500u s

0



DS1921G

DS1921G Copy Scratchpad
11
(MIP = 0) (MEMCLR = 1) (EM= 0)
0
MIP MEMCLR
1 0
DS1921G
RTC
11.
Copy Scratchpad ( 020Dh)

1

e Logging Process
o DS1921 Copies RTC to
: Mission Time Stamp
N [ DS1921 Sets MIP = 0 : v

DS1921 sets Datalog
Address = 1000h

N|

gl
DS1921 Measures
Temperature

¥

DS1921 Updates His-

togram, Device Sam-

H ples Counter, Mission

> : Samples Counter and
Alarm, if applicable

New Sample
Rate = 0?

DS1921 Copies new
Sample Rate from
Scratchpad to Sample

Rate Register Y Datalog
¥ : Address =
DS1921 sets MIP = 1; 1800h?
MEMCLR =0 : :
: DS1921 Stores Temp.
: DS1921 Stores Temp. at Datalog Address
: at Datalog Address 7
Start Delay v DS1921 Increments
Counter = 0? : DS1921 Increments lower 11 bits of
DS1921 Waits : Datalog Address Datalog Address
Until Next i ¥ v
Minute :
Boundary : DS1921 Waits
1 : L_{ One Sample
DS1921 Period N
DS1921 Waits Until Logging JRCY Lo
Next Minute Boundary Process End of Process
iy y !
DS1921 Decrements
Start Delay Counter
y

I )
End of Process
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DS1921G

DS1921G 0200h 0213h
( 0214h) MIP 0
Copy Scratchpad
( M )
Read Memory
CRC
SIP
SIP 0
( 1 )
(59 00) RTC
2 58 59 00
2
1-Wire
1-Wire 1 DS1921G
1-Wire ( ) 3
Book of DS19xx iButton Standards
1-Wire 1
1-Wire
DS1921G  1-Wire
1-Wire
16.3kbps
DS1921G iButton
15.4kbps 125kbps
DS1921G 2.2kQ
1-Wire
16 s
) 120p s ( ) 1
DS1921G 1-Wire
DS1921G 15u s
1-Wire DS1921G DS1921G
DS2480B DS2490

241 44

Read Memory with CRC

SIP

1-Wire

12

1-Wire
142kbps

16U s

1-Wire



DS1921G

12.

BUS MASTER

Vpup

Reup

DS1921 1-Wire PORT

RX :II
o
Open Drain

Port Pin

1-Wire DS1921G

= ROM

1-Wire

DS1921G

ROM
8
Read ROM [33h]

CRC

( AND

CRC

Match ROM [55h]
Match ROM
DS1921G

ROM

RX = RECEIVE

TX = TRANSMIT

DS1921G 8

64 ROM
64

25/44

DATA DOEX

5 uA l TX
Typ.

_‘_ 100 O

e MOSFET

1-Wire
ROM
)
48 8

48

DS1921G



DS1921G

Search ROM [FOh]

ROM 1
187 1-Wire
Conditional Search [ECh]
Conditional Search ROM
Search ROM
TLS

Conditional Search

Search
Conditional Search

Skip ROM [CCh]
64 ROM

Read

(

1-Wire

AND

Conditional Search ROM

Skip ROM

26/ 44

3 1
3
0
Application Note
20Eh) TAS THS
64 ROM
Match ROM
1 Conditional
AND )



DS1921G

13-1. ROM
Master TX <
Reset Pulse
From Memory/Control Func- e
tions Flow Chart (Figure 10) £ From Figure 13

2" Part

Short
Reset Pulse?

*:

DS1921 TX 2)
Presence Pulse

v
Master TX ROM 1)
Function Command

To FLgure 13
ECH 2" Part
Cond. Search

ROM?

DS1921 TX DS1921 TX Bit 0 DS1921 TXBit0 |1)

Faf:"g ?Ode Master TXBit0 |1) DS1921 TXBit0 |1) DS1921 TXBit0 |1)
e

Y Master TXBit0  |1) Master TX Bit0 |1)

Bit 0 Match?
Y

A 4

DS1921 TX  |1) DS1921 TXBit1 |1) DS1921 TXBit1 |1)
Serg"BNt“e"S‘ber DS1921 TXBit1 |1) DS1921 TXBit1 |1)
Master TX Bit 1 1) Master TX Bit 1 1)

3 ¥

A 4

DS1921 TX [1) DS1921 TX Bit 63 | 1) DS1921 TX Bit 63 | 1)
CRC Byte DS1921 TX Bit 63 |1) DS1921 TX Bit 63 | 1)
Master TX Bit 63 |1) Master TX Bit 63 [1)

N
Bit 63 Match?
Y

N
i ?
Bit 63 Match? To FLgure 13
2" Part
y Y

A A

A

>
>

From Figure 13

1) To be transmitted or received at Overdrive speed if ¥
2" Part

oD =1.
2) The Presence Pulse will be short if OD = 1.

To Memory/Control Functions
Flow Chart (Figure 10)

27144



DS1921G

13-2. ROM

A

A

To Figure 13
1% Part

From Figure 13
1% Part

3CH
Overdrive
kip ROM?

69H
Overdrive
Match?

Y

Master TX
Reset Pulse?

N

From Figure 13
1% Part

A 4

&
<

To Irsigure 13 3) Always to be transmitted at Overdrive speed.
1" Part

28144



DS1921G

Overdrive Skip ROM [3Ch]
64 ROM

Overdrive Skip ROM  DS1921G
480 s

Overdrive Skip ROM Read
(

Overdrive Match ROM [69h]
Overdrive Match ROM (

)
64

480u s

1-Wire
DS1921G
0
DS1921G
1-Wire
A%
(Rpup) 1-Wire
ViLmax DS1921G
DS1921G 14
ROM DS1921G
trsT.  480p s
DS1921G trsTL 80” S

(OD = 1)

Match ROM

AND

DS1921G
ROM
Overdrive Skip

29/44

64

Veup

Skip ROM

(OD = 0)

Search ROM

ROM

DS1921G

Overdrive Match

Overdrive Match ROM

DS1921G

\%

ViLmax
14

trsTL + tF



DS1921G

14. ( )
MASTER TX RESET PULSE MASTER RX PRESENCE PULSE
Ve b wee j’ G
VIHMASTER N / T /_)< N
V1H i
V1L \ / \\
ViLmax
ov A 5 \
t “’I‘itRSTL Pre < >
’ trPoH trec N
—— RESISTOR —— \ASTER DS1921G
(RX) 1-Wire (
DS2480B ) Vpeup V1H DS1921G
troH teoL
tMSP 1-Wire
trsTH trormax  tPoLmax tRecmiN trsTH
DS1921G 1-Wire
trsTH 480u s 48u s
/
DS1921G
15
1-Wire
V1L DS1921G
1 1 twiLmax V1H
0 0 twoLmin
V1H twoL twiL
ViLmax Vry DS1921G
trec

30/44



DS1921G

15. /
1
Ve —twiL —>» o
VIHMASTER R \
Vi \ \
VL \‘ v \
V
v | W \
tr o |<-g->
< tsLot >
—— RESISTOR m— MASTER
0
Vv < twoL >
v PUP ——o
IHMASTER \ /
A% \ / \‘
V
oV \ / \
tr [e> [ trec —
< tsLoT >
—— RESISTOR — MASTER
Veup e \l/ tvsr 7 G
VIHMASTER \ o
Vi Master S/ \
VL \ / Sampling "] // / / \
Vimax Window YAV A AYAN 4 \
iy V77777
[ trec —
tsLot
— RESISTOR — \ASTER « DS1921G
1
trL V1o trL 0 DS1921G
1 DS1921G trL
tre + O ( ) DS1921G
(tusrmIN -~ tmsrmAX)
tL
tsLot DS1921G

trec
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CRC
DS1921G 2 (CRC) 1 8 64 ROM
64 ROM 56 CRC DS1921G
ROM CRC
X8+ X5+ X+ 1 8 CRC ( )
ROM
1 CRC 16 CRC16 X+ X" X+
CRC Read Memory with CRC
8 CRC
16 CRC DS1921G CRC ( 16) 10
16 CRC CRC
CRC CRC
Read Memory with CRC 16 CRC
CRC 2
Read Memory with CRC CRC
16 CRC
Write Scratchpad CRC TA1
TA2 CRC DS1921G
11111b CRC
Read Scratchpad CRC TA1
TA2 E/S CRC
DS1921G
CRC

CRC Application Note 27 Book of DS19xx iButton Standards
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16. CRC-16
Polynomial = X' + X' + X? + 1
L 1t R ond D 31 R 4 R 5t N 6 R 7in gh
STAGE| |STAGE STAGE| [STAGE| |STAGE| [STAGE| [STAGE| |STAGE
X’ X' X2 X X! x° x° X’
N 9th ) 1Oth 1 1th 12th N 13th ) 14th N 15th 16th
STAGE| |STAGE| [STAGE| [STAGE| [STAGE| |STAGE| |STAGE ) > STAGE I > -
% X° 10 X' X2 X3 x4 X' X CRC
OUTPUT
INPUT DATA
1-Wire
RST 1-Wire
PD 1-Wire
Select ROM (Skip ROM Search ROM
WS Write Scratchpad
RS Read Scratchpad
CPS Copy Scratchpad
RM Read Memory
RMC Read Memory with CRC
CM Clear Memory
CT Convert Temperature
TA TA1 TA2
TA-E/S TA1 TA2 E/S
<data to EOS> 1Fh
<data to EOP>
<data to EOM>
<00 to EOP> 00h
<32 bytes> 32
<data>
CRC16\ CRC16
FF loop FFh
AA loop AAh
00 loop 00h
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1-Wire

Master to slave Slave to master

Write Scratchpad
RST | PD | Select | WS | TA | <datato EOS> | CRC16\ | FF loop

Write Scratchpad
RST |PD | Select | WS |TA | <data> | RST | PD

Read Scratchpad
RST | PD | Select | RS | TA-E/S <data to EOS> | CRC16\ | FF loop

Copy Scratchpad( )
RST | PD | Select | CPS | TA-E/S | AAloop

Copy Scratchpad(TA-E/S )
RST | PD | Select | CPS | TA-E/S | FF loop

Read Memory( )
RST |PD | Select | RM | TA | <datato EOM> | 00 loop

Read Memory( )
RST |PD |Select | RM | TA | 00 loop

20 63 68 127 192 ( ) 00h

Read Memory with CRC( )
RST | PD | Select | RMC | TA | <datato EOP> | CRC16\ | <32 bytes> | CRC16\

e

20 63 68 127 192 ( ) 32
00h
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Read Memory with CRC( )
RST | PD | Select | RMC | TA <00 to EOP> CRC16\ | <32 bytes> | CRC16\

N
32 00h

Clear Memory
RST | PD | Select | CM | FF loop

( 0214h) MEMCLR 1

Convert Temperature
RST | PD | Select | CT FF loop

0211h( ) (
021Dh 021Fh)

35/44



DS1921G

MIP
0
DS1921G 4
1 RTC ( )
2
3
4
1
2002 4 1 15 30 00 RTC
Address: 200h 201h 202h 203h 204h 205h 206h
Data: 00h 30h 15h 01h 81h 04h 02h
1 DS1921G 1
(LSB )
TX ( ) (480p s 960y s)
RX ( )
X CCh Skip ROM
X OFh Write Scratchpad
X 00h TA1 = 00h
TX 02h TA2 = 0200h
TX <7 > 7
X ()
RX ( )
TX CCh Skip ROM
X AAh Read Scratchpad
RX 00h TA1 = 00h
RX 02h TA2 = 0200h
RX 06h E/S =6h =0h
RX <7 >
TX ()
RX ( )
X CCh Skip ROM
X 55h Copy Scratchpad
X 00h TA1
TX 02h TA2( )
TX 06h E/S
TX ( )
RX ( )
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2
EMCLR 1 RTC Clear Memory RTC
Clear Memory 3 Clear Memory
500u s
Address: 20Eh
Data: 40h
1 DS1921G 2
(LSB )

X (480p s 960y s)
RX
TX CCh Skip ROM
TX OFh Write Scratchpad
X OEh TA1
TX 02h TA2 = 020Eh
TX 40h
TX
RX
X CCh Skip ROM
X AAh Read Scratchpad
RX OEh TA1 =0Eh
RX 02h TA2 = 020Eh
RX OEh E/S =0Eh =0h
RX 40h
TX
RX
TX CCh Skip ROM
TX 55h Copy Scratchpad
TX OEh TA1
TX 02h TA2 (
TX OEh E/S
TX
RX
X CCh Skip ROM
TX 3Ch Clear Memory
TX
RX
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3
90(005Ah)
TLF THF TAF
Address: 20Eh 20Fh 210h 211h 212h 213h 214h
Data: 02h 00h* 00h* 00h* 5Ah 00h 00h
* 20Fh 211h
1 DS1921G 3
(LSB )

TX ( ) (480p s 960y s)
RX ( )
TX CCh Skip ROM
X OFh Write Scratchpad
TX OEh TA1 = 0Eh
TX 02h TA2 = 020Eh
X <7 > 7
X ()
RX ( )
TX CCh Skip ROM
TX AAh Read Scratchpad
RX OEh TA1 = 0Eh
RX 02h TA2 = 020Eh
RX 14h E/S =14h =0h
RX <7 >
X ()
RX ( )
X CCh Skip ROM
X 55h Copy Scratchpad
X OEh TA1
X 02h TA2 ( )
TX 13h E/S
TX ( )
RX ( )
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4
-5 0
10 14
Address: 20Bh 20Ch 20Dh
Data: 46h 50h 0Ah
1 DS1921G 4
(LSB )
X ( ) (480p s 960y s)
RX ( )
TX CCh Skip ROM
TX OFh Write Scratchpad
TX 0Bh TA1 = 0Bh
TX 02h TA2 =020Bh
TX <3 > 3
TX ()
RX ( )
TX CCh Skip ROM
X AAh Read Scratchpad
RX 0Bh TA1 =0Bh
RX 02h TA2 = 020Bh
RX 0Dh E/S =0Dh Oh
RX <3 >
X ()
RX ( )
TX CCh Skip ROM
TX 55h Copy Scratchpad
TX 0Bh TA1
TX 02h TA2 ( )
TX 0Dh E/S
TX ( )
RX ( )
4 MIP 1 MEMCLR 0
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PHYSICAL SPECIFICATION

Size
Weight
Safety

See mechanical drawing

3.39

Meets UL#913 (4™ Edit.); Intrinsically Safe
Apparatus, approval under Entity Concept for use in
Class I, Division 1, Group A, B, C, and D Locations
(application pending)

ABSOLUTE MAXIMUM RATINGS*

IO Voltage to GND
10O Sink Current
Temperature Range

Storage Temperature Range

-0.5V, +6V
20mA

-40°C to +85°C**
-40°C to +50°C**

*  This is a stress rating only and functional operation of the device at these or any other conditions
above those indicated in the operation sections of this specification is not implied. Exposure to
absolute maximum rating conditions for extended periods of time may affect reliability.

** Storage or operation above 50°C significantly reduces battery life.

ELECTRICAL CHARACTERISTICS (Vpyp = 2.8V t0 5.25V, To=-40°C to +85°C)

PARAMETER [SYMBOL| CONDITIONS | MIN | TYP | MAX | UNITS |[NOTES
10 pin general data
1-Wire Pullu
Resistance i Reup 22 kQ 1.2
Input Capacitance Cio 100 800 pF 3,16
Input Load Current I 10 pin at Vpyp 10 HA 4
High-to-Low vV Vpup > 4.5V 1.14 2.70 v 5,6,7,
Switching Threshold I 0.71 2.70 16
Input Low Voltage Vi 0.30 V 1,58
Low-to-High v Vpup > 4.5V 1.00 2.70 v 56,9,
Switching Threshold ™ 0.66 2.70 16
z?rl;fgm low voltage at VoL 04 v 5, 10
Standard Speed, 5
Rpup =2.2kQ
Overdrive Speed, 5
Recovery Time trec Rpup = 2.2kQ2 s 1,16
Overdrive Speed,
directly prior to reset 5
pUlSE; Rpup = 2.2kQ
. . Standard Speed 65
Timeslot Duration tsLoT Overdrive Speed 3 U 1,15
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PARAMETER [SYMBOL| CONDITIONS | MIN | TYP | MAX | UNITS | NOTES
10 pin, 1-Wire Reset, Presence detect cycle
Standard Speed, 480 640
Reset Low Time t Veup > 4.5V s 1,15
RSTL IStandard Speed 540 6a0 | M '
Overdrive Speed 48 80
Presence Detect High t Standard Speed 15 60 s 15
Time PR [Overdrive Speed 1.1 6 H
Presence Detect Low t Standard Speed 60 270 s 15
Time L TOverdrive Speed 7.5 24 H
Presence Detect t Standard Speed 60 75 s 116
Sample Time MSP TOverdrive Speed 6 8.6 H ’
10 pin, 1-Wire Write
. . Standard Speed 60 120
Write-0 Low Time twoL Overdrive Speed 5 15 s 1,15
. . Standard Speed ) 15-¢
Write-1 Low Time twiL Overdrive Speed 1 5 e us 1,11
10 pin, 1-Wire Read
. Standard Speed 5 15-5
Read Low Time trL Overdrive Speed 1 2.5 s 1,12
. Standard Speed trL + O 15
Read Sample Time tmsr Overdrive Speed P > U 1,12
Real Time Clock
Frequency Deviation | Ar  [-5°C to +46°C | -48 | | +46 | PPM |
Temperature Converter
Tempcore Operating Tre 40 +85 oC
Range
Conversion Time tconv 19 90 ms
Thermal Response
Time Constant TRESP 130 3 13
-40°C to <-30°C -1.3 +1.3
Conversion Error AS -30°Cto +70°C -1.0 +1.0 °C 17,18
>+70°C to +85°C -1.3 +1.3
Number of
Conversions Nconv (see graphs) 14,16
NOTES

1) System Requirement.

2) Maximum allowable pullup resistance is a function of the number of 1-Wire devices in the system
and 1-Wire recovery times. The specified value here applies to systems with only one device and
with the minimum 1-Wire recovery times. For more heavily loaded systems, an active pullup such
as that found in the DS2480B may be required.

3) Capacitance on 10 could be 800pF when power is first applied. If a 2.2k resistor is used to pull
up the data line, 2.5us after Vpyp has been applied the parasite capacitor will not affect normal
communication.

4) Input load is to ground.

5) All voltages are referenced to ground.

6) Vr., Vry are a function of the internal supply voltage.
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7)
8)
9)
10)
11)
12)
13)

14)

15)
16)

17)
18)

Voltage below which, during a falling edge on 10, a logic 0 is detected.

The voltage on 10 needs to be less or equal to Vi max Whenever the master drives the line low.
Voltage above which, during a rising edge on 10O, a logic 1 is detected.

The 1-V characteristic is linear for voltages less than 1V.

€ represents the time required for the pullup circuitry to pull the voltage on 10 up from V,_to
VTH.

d represents the time required for the pullup circuitry to pull the voltage on 10 up from V_ to the
input high threshold of the bus master.

This number was derived from a test conducted by Cemagref in Antony, France, in July of 2000.
http://www.cemagref.fr/English/index.htm Test Report No. E42

The number of temperature conversions (= Samples) possible with the built-in energy source
depends on the operating and storage temperature of the device. When not in use for a mission,
the RTC oscillator should be turned off and device should be stored at a temperature not
exceeding 25°C. Under this condition the shelf life time is 10 years minimum.

Highlighted numbers are not in compliance with the published iButton standards. See comparison
table below.

These values are derived from simulation across process, voltage, and temperature and are not
production tested.

Total accuracy is A9 plus 0.25°C quantization due to the 0.5°C digital resolution of the device.
WARNING: Not for use as the sole method of measuring or tracking temperature and/or humidity
in products and articles that could affect the health or safety of persons, plants, animals, or other
living organisms, including but not limited to foods, beverages, pharmaceuticals, medications,
blood and blood products, organs, flammable, and combustible products. User shall assure that
redundant (or other primary) methods of testing and determining the handling methods, quality,
and fitness of the articles and products should be implemented. Temperature and/or humidity
tracking with this product, where the health or safety of the aforementioned persons or things
could be adversely affected, is only recommended when supplemental or redundant information
sources are used. Data logger products are 100% tested and calibrated at time of manufacture by
Dallas Semiconductor/Maxim to ensure that they meet all data sheet parameters, including
temperature accuracy. User shall be responsible for proper use and storage of this product. As
with any sensor-based product, user shall also be responsible for occasionally rechecking the
temperature accuracy of the product to ensure it is still operating properly.

Standard Values DS1921G Values

Parameter
Name

Standard Speed

Overdrive Speed

Standard Speed

Overdrive Speed

min

max

min

max

min

max

min

max

tsior (incl. trec)

61us

(undef.)

TS

(undef.)

65us

(undef.)

8us Y

(undef.)

trsTL

480us

(undef.)

48us

80us

540ps

640Us

48us

80us

tpoH

15us

60us

2s

6S

15us

60us

1.1us

6l

trDL

60us

240us

8s

24s

60us

270s

7.51s

24s

twoL

60us

120ps

6S

16us

60us

120ps

6S

15ps

1) Intentional change, longer recovery time between time slots.
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RTC

RTC Deviation (Minutes/Month)

—e— Lower Limit —=— Upper Limit

24 /M\

'10 T T T T T T T T T
40 -30 -20 10 O 10 20 30 40 50 60 70 80

Temperature (°C)

Min. Product Lifetime (years)

—e— Every Minute —s—Every 3 Min. —a— Every 10 Min.

—o—No Samples —x—Osc. Off

11.00 3

A i
7,00 NN

N
6.00 - R L \%

5.00 “‘\\ \
4.00 \
3.00 \
200 -
1.00 -

0.00 ‘ ‘ ‘ ‘ ‘ \ \ \
40 -30 20 10 O 10 20 30 40 50 60 70 80

- [ all

Temperature (°C)
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Minimum Product Lifetime (years)

—+—-40°C —=—--20°C —4-—15°C ——40°C —@—45°C
—a—-50°C ——55°C ——60°C —x<—70°C —e—85°C

11.00 +
10.00 ‘ N J,L-n AAAAAA
. /A’ /.,_I,—L—I—I»—.'—.‘"'..
9.00 o ] * 00000
8.00 o
| o
7.00 | ol ooee
6.00 - —
5.00 — ™
4.00 A SRx e
300 A A Ald o o—a-o-¢a o0 0000
C)//O/V
2.00 |
K 56 KK
1.00
O— @ @ @ @ O O O—O—0-0-00
0.00 ‘
1 10 100 1000

Minutes between Samples

Accuracy in °C

===Upper Limit = Lower Limit

2

1.9

0.5

-1.5

-2
Temperature in °C
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