
Data Sheet Supplement

Differential Two-Wire Hall Effect Sensor IC TLE 4941-2
TLE 4941-2 C

For all parameters not specified in this document the TLE 4941 data sheet is valid.

          P-SSO-2-1

Type Marking Ordering Code Package

TLE 4941-2 4102E Q62705-K0629 P-SSO-2-1

TLE 4941-2C 41C2E Q62705-K0631 P-SSO-2-2
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1  Functional description

offset correction

= peak detection

offset= (max + min) / 2

uncalibrated mode calibrated mode

d1

initial
settling
time

d1 d2

PGA
switching

1 2 3 4 5 6 7

d2 d2

phase shift change

Fig. 1: example for startup behaviour

Uncalibrated mode:
Occasionally a short initial offset settling time td,input might delay the detection of the
input signal. (The sensor is "blind").
The magnetic input signal is tracked by the speed ADC and monitored within the
digital circuit. For detection the signal transient needs to exceed a threshold (digital
noise constant d1). When the signal slope is identified as a rising edge (or falling
edge), a trigger pulse is issued to a comparator. A second trigger pulse is issued as
soon as a falling edge (or rising edge respectively) is detected (and vice versa).
Depending on the initial state of the comparator the IC output is first triggered on the
first or second detected edge.
Between the startup of the magnetic input signal and the time when its second
extreme is reached, the PGA (programmable gain amplifier) will switch to its
appropriate position. This value is determined by the signal amplitude and initial
offset value. The digital noise constant value is changing accordingly (d1 → d2,
related to the corresponding PGA states), leading to a change in phase shift between
magnetic input signal and output signal. After that consecutive output edges should
have a nominal delay of about 180°. In rare cases one further switching of PGA can
occur (see appendix B).
During the uncalibrated mode the offset value is calculated by the peak detection
algorithm as described in the TLE 4941 data sheet.
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Transition to calibrated mode:
In the calibrated mode the output will switch at zero-crossing of the input signal. The
phase shift between input and output signal is no longer determined by the ratio
between digital noise constant and signal amplitude. Therefore a sudden change in
the phase shift may occur during the transition from uncalibrated to calibrated mode.

Calibrated mode:
See TLE 4941 data sheet.

Additional notes:
Unlike the TLE 4941 the first output edge might occur before the first zero-crossing of
the magnetic input signal. Therefore the maximum number of edges until the
calibrated mode is active is increased by one for TLE 4941-2. However, referring to
the input signal the delay between startup of the signal and first calibrated output
signal is identical with TLE 4941.

Typically the phase error due to PGA-transition (row 7 to 15) reduces the error
caused by switching the mode from uncalibrated to calibrated.

The summed up change in phase error from the first output edge issued to the output
edges in calibrated mode will not exceed +/- 90°.
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1 1 2 3 4 5 6 7 8 9 10

2
180°
(uncal)

90...270° 150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

180° (cal) 180° (cal) 180° (cal) 180° (cal)

3
38µs
...180°
(uncal)

180°
(uncal)

90...270° 150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

180° (cal) 180° (cal) 180° (cal)

4
38µs
...180°
(uncal)

180°
(uncal)

180°
(uncal)

90...270° 150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

180° (cal) 180° (cal)

5
38µs
...180°
(uncal)

180°
(uncal)

180°
(uncal)

180°
(uncal)

90...270° 150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

180° (cal)

6
38µs
...180°
(uncal)

180°
(uncal)

180°
(uncal)

180°
(uncal)

180°
(uncal)

90...270° 150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

180° (cal)

7
135°..300°
(PGA,
uncal)

180...220° 180°
(uncal)

180°
(uncal)

150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

180° (cal) 180° (cal) 180° (cal)

8
135°..300°
(PGA,
uncal)

180°
(uncal)

180...220° 150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

180° (cal) 180° (cal)

9
135°..300°
(PGA,
uncal)

180°
(uncal)

180°
(uncal)

90...270° 150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

180° (cal)

10
135°..300°
(PGA,
uncal)

180°
(uncal)

180°
(uncal)

180°
(uncal)

90...270° 150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

180° (cal)

11
135°..300°
(PGA,
uncal)

180°
(uncal)

180°
(uncal)

180°
(uncal)

180°
(uncal)

90...270° 150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

180° (cal)

12
38µs
...180°
(uncal)

180°...260°
(PGA,
uncal)

180...220° 180°
(uncal)

150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

180° (cal) 180° (cal) 180° (cal)

13
38µs
...180°
(uncal)

180°...260°
(PGA,
uncal)

180°
(uncal)

180...220° 150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

180° (cal) 180° (cal)

14
38µs
...180°
(uncal)

180°...260°
(PGA,
uncal)

180°
(uncal)

180°
(uncal)

90...270° 150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

180° (cal)

15
38µs
...180°
(uncal)

180°...260°
(PGA,
uncal)

180°
(uncal)

180°
(uncal)

180°
(uncal)

90...270° 150°..200°
(cal/uncal)

150°..200°
(cal/uncal)

180° (cal)

Table1: overview of the startup-behaviour.
In the first row the edge number is given. The following rows show different possibilities for
the nominal delays between the edges. Numbers are calculated for sinusoidal input signals.
Additionally the specified tolerances have to be taken into account (e.g. Jitter)

Rows 2..6: behaviour at small input amplitudes (∆B> approx. 3.5mT)
Rows 7..11: behaviour at initial phases of  –90° .. 0°
Rows 12..15: behaviour at initial phases of  0°.. 90°

Remark: the additional PGA switching can only occur once per row. Therefore also the
additional phase shift marked "150°..200° (cal/uncal)" will only occur once per row. (see
example)
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Example: ∆B = 10mT sin (ωt + ϕ). ϕ = 30°
Typical startup-behaviour at a sinusoidal input signal of 10mT amplitude, initial phase= 30°.

ϕ
1

43°

2

133,9°

3

333,2°

4

513,2°

5

693,2°

6

900°

7

1080°

8

1260°

9

1440°

10

...

∆ϕ
90,9°
(PGA,
uncal)

133,3°
(PGA,
uncal)

180°
(uncal)

180°
(uncal)

206,8°
(Offset-

correction)

180°
(cal)

180°
(cal)

180°
(cal)

180°
(cal)

→ This corresponds to row 14 in the table, behaviour similar to Fig. 1

As a special (and rare) case instead of an offset correction after edge number 5, a further
(extra) PGA switching could occur before edge number 5. PGA switching inhibits an
immediate  offset update. It can happen if one of the signal peaks is exactly at a PGA
switching threshold (speed-ADC overflow). In this case the offset update (switching from
uncalibrated mode to calibrated mode) would be delayed by two to three further edges. The
referring phase shifts of the example would then be as follows:

ϕ
1

43°

2

133,9°

3

333,2°

4

513,2°

5

727,5°

6

907,5°

7

1087,5°

8

1260°

9

1440°

10

...

∆ϕ
90,9°
(PGA,
uncal)

133,3°
(PGA,
uncal)

180°
(uncal)

213,8°
(extra PGA)

180°
(uncal)

180°
(uncal)

172,5°
(Offset-

correction)

180°
(cal)

180°
(cal)

→ This corresponds to row 13 of the table.

Circuit Description
See TLE 4941 - TLE 4941 C data sheet
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2 Additions/Changes for TLE 4941–2 versus TLE 4941
(All values are valid for constant amplitude and offset of input signal, f<2500Hz)

Parameter Symbol min. typ. max. Unit Conditions
Signal behaviour
after undervoltage
or standstill>tStop nDZ-Start

2

3

edges

edges

Magnetic edge
amplitude according
to

startupearly  Limit,B̂∆

Edges that occur
before nDZ-Start
can be suppressed

1Hz ≤  f  ≤ 2000Hz

f > 2000Hz

td,input has to be taken
into account

38 µs
Shortest time delay
between input signal
edge 1 and 2
td,input has to be taken
into account

Systematic phase
error of output
edges during
startup- and
uncalibrated
mode

-88 +88 °
Systematical phase
error of  “uncal”
edge; nth vs. n+1th
edge (does not
include random
phase error)

Phase shift change
during PGA
switching

0 80 °
after the 2nd edge

Phase shift change
during transition
from uncalibrated
to calibrated mode

∆Φswitch -90 +90 °

Number of edges
in uncalibrated
mode

nDZ-Startup 6 edges

in rare cases (see
appendix B) nDZ-Startup 8 edges
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Parameter Symbol min. typ. max. Unit Conditions

Jitter during uncalibrated
mode

SJitClose

(1σ-value)

± 3

± 4

%

%

-40°C ≤Tamb ≤ 150°C

 150°C ≤Tamb ≤
170°C

SJitFar

(1σ-value)

± 5

± 7

%

%

-40°C ≤Tamb ≤ 150°C

150°C≤Tamb ≤170°C

SJitAC

(1σ-value)

± 3 % see TLE 4941
data sheet

Magnetic differential field
amplitude change
necessary for early startup:

startupearly  Limit,B̂∆ startupearly 
 Limit,B̂∆

0.7 1.76 3.3 mT

These magnetic field
changes are
necessary for startup
with the second
edge

Permitted time for edges to

exceed 
startupearly 
 Limit,B̂∆

startupearly 
slow Limit,t∆ 590 ms

necessary for startup
with the second
edge
f < 1 Hz

Behaviour at magnetic input signals slower than Tstop (self-calibration time period):

Unlike the TLE 4941 magnetic changes exceeding startupearly  Limit,B̂∆  can cause output
switching of the TLE 4941-2, even at f significantly lower than 1Hz. Whether an output
transition is issued or not depends on signal amplitude and signal frequency. In quiescent
condition the internal operation of the IC is divided into time intervals of length Tstop. At each
Tstop a new self-calibration is started if no output transition has occurred. Whenever the
magnetic field change exceeds the digital noise constant before the Tstop interval is finished,
the output is set to the correct state. At the same time a new time interval of length Tstop is
started without doing a new calibration.

3 Additional remarks

All additional parameters for TLE 4941-2 are guaranteed by design, based on lab
characterisations. For series production additional to the parameters of TLE4941
(standard type) only nDZ-start is tested.
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Appendix B : TLE 4941-2 - TLE 4941-2C

1. Occurrence of  initial calibration delay time td,input

Identical to TLE 4941, TLE 4941 C  Appendix B.

2. Magnetic input signal extremely close to a PGA switching threshold during signal

startup:

After signal startup normally all PGA switching into the appropriate gain state happens within

less than one signal period. This is included in the calculation for nDZ-Startup. For the very rare

case that the signal amplitude is extremely close to a switching threshold of the PGA and the

full range of the following speed ADC respectively, a slight change of the signal amplitude

can cause one further PGA switching. It can be caused by non-perfect magnetic signal

(amplitude modulation due to tolerances of polewheel, tooth wheel or air gap variation). This

additional PGA switching can result in a further delay of the output signal (nDZ-Startup) up to

three magnetic edges leading to a worst case of nDZ-Start=9 and nDR-Startup=11.

However, the speed signal startup, comprised of nDR-Startup  and td,input is not affected by this

behaviour for TLE 4941-2.
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 SUNSTAR商斯达实业集团是集研发、生产、工程、销售、代理经销 、技术咨询、信息服务等为一体的高

科技企业，是专业高科技电子产品生产厂家，是具有 10 多年历史的专业电子元器件供应商，是中国最早和

最大的仓储式连锁规模经营大型综合电子零部件代理分销商之一,是一家专业代理和分銷世界各大品牌IC
芯片和電子元器件的连锁经营綜合性国际公司。在香港、北京、深圳、上海、西安、成都等全国主要电子

市场设有直属分公司和产品展示展销窗口门市部专卖店及代理分销商，已在全国范围内建成强大统一的供

货和代理分销网络。 我们专业代理经销、开发生产电子元器件、集成电路、传感器、微波光电元器件、工

控机/DOC/DOM电子盘、专用电路、单片机开发、MCU/DSP/ARM/FPGA软件硬件、二极管、三极管、模

块等，是您可靠的一站式现货配套供应商、方案提供商、部件功能模块开发配套商。专业以现代信息产业

（计算机、通讯及传感器）三大支柱之一的传感器为主营业务，专业经营各类传感器的代理、销售生产、

网络信息、科技图书资料及配套产品设计、工程开发。我们的专业网站——中国传感器科技信息网（全球

传感器数据库） www.SENSOR-IC.COM 服务于全球高科技生产商及贸易商，为企业科技产品开发提供技

术交流平台。欢迎各厂商互通有无、交换信息、交换链接、发布寻求代理信息。欢迎国外高科技传感器、

变送器、执行器、自动控制产品厂商介绍产品到 中国，共同开拓市场。本网站是关于各种传感器-变送器-

仪器仪表及工业自动化大型专业网站,深入到工业控制、系统工程计 测计量、自动化、安防报警、消费电

子等众多领域，把最新的传感器-变送器-仪器仪表买卖信息,最新技术供求,最新采购商,行业动态，发展方

向，最新的技术应用和市场资讯及时的传递给广大科技开发、科学研究、产品设计人员。本网站已成功为

石油、化工、电力、医药、生物、航空、航天、国防、能源、冶金、电子、工业、农业、交通、汽车、矿

山、煤炭、纺织、信息、通信、IT、安防、环保、印刷、科研、气象、仪器仪表等领域从事科学研究、产

品设计、开发、生产制造的科技人员、管理人员 、和采购人员提供满意服务。 我公司专业开发生产、代

理、经销、销售各种传感器、变送器、敏感元器件、开关、执行器、仪器仪表、自动化控制系统： 专门从

事设计、生产、销售各种传感器、变送器、各种测控仪表、热工仪表、现场控制器、计算机控制系统、数

据采集系统、各类环境监控系统、专用控制系统应用软件以及嵌入式系统开发及应用等工作。如热敏电阻、

压敏电阻、温度传感器、温度变送器、湿度传感器、 湿度变送器、气体传感器、 气体变送器、压力传感

器、 压力变送、称重传感器、物（液）位传感器、物（液）位变送器、流量传感器、 流量变送器、电流

（压）传感器、溶氧传感器、霍尔传感器 、图像传感器、超声波传感器、位移传感器、速度传感器、加速

度传感器、扭距传感器、红外传感器、紫外传感器、 火焰传感器、激光传感器、振动传感器、轴角传感器、

光电传感器、接近传感器、干簧管传感器、继电器传感器、微型电泵、磁敏（阻）传感器 、压力开关、接

近开关、光电开关、色标传感器、光纤传感器、齿轮测速传感器、 时间继电器、计数器、计米器、温控仪、

固态继电器、调压模块、电磁铁、电压表、电流表等特殊传感器 。 同时承接传感器应用电路、产品设计

和自动化工程项目。 

更多产品请看本公司产品专用销售网站: 

商斯达中国传感器科技信息网：http://www.sensor-ic.com/

商斯达工控安防网：http://www.pc-ps.net/

商斯达电子 元器件网：http://www.sunstare.com/

商斯达微波光电产品网:HTTP://www.rfoe.net/

商斯达消费电子产品网://www.icasic.com/

商斯达军工产品网:http://www.junpinic.com/

商斯达实业科技产品网://www.sunstars.cn/传感器销售热线： 

    地址：深圳市福田区福华路福庆街鸿图大厦 1602 室 

    电话：0755-83607652 83376489 83376549 83370250   83370251   82500323 

    传真：0755-83376182  （0）13902971329  MSN: SUNS8888@hotmail.com

    邮编：518033   E-mail:szss20@163.com     QQ: 195847376 

    深圳赛格展销部：深圳华强北路赛格电子市场 2583 号 电话：0755-83665529   25059422 

    技术支持: 0755-83394033 13501568376 

欢迎索取免费详细资料、设计指南和光盘 ；产品凡多，未能尽录，欢迎来电查询。 
    北京分公司：北京海淀区知春路 132 号中发电子大厦 3097 号 
               TEL：010-81159046  82615020  13501189838  FAX：010-62543996   
    上海分公司：上海市北京东路 668 号上海賽格电子市场 D125 号  
               TEL：021-28311762  56703037  13701955389  FAX：021-56703037 
    西安分公司：西安高新开发区 20 所(中国电子科技集团导航技术研究所)   
           西安劳动南路 88 号电子商城二楼 D23 号   

            TEL：029-81022619  13072977981  FAX:029-88789382 

SUNSTAR传感与控制 http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:szss20@163.com

SUNSTAR自动化 http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss20@163.com

http://www.sensor-ic.com/
http://www.sensor-ic.com/
http://www.sensor-ic.com/
http://www.sensor-ic.com/
http://www.sensor-ic.com/
http://www.sensor-ic.com/
http://www.sensor-ic.com/
http://www.pc-ps.net/
http://www.sunstare.com/
http://www.rfoe.net/
http://www.icasic.com/
http://www.junpinic.com/
http://www.sunstars.cn/
mailto:suns8888@hotmail.com
mailto:szss20@163.com



